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Article 

Unconventional Names and Those Associated with 
Forest Environments Reduce Expectations about Juice 
- Contributions to the Valuation of Sociobiodiversity 
Products 
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Abstract: Despite the global richness of food plants, only a small portion is used as food for humans. 
Although most wild food plants (WFPs) are underutilized as food, they can contribute to food 
security and biocultural conservation through sustainable management. The goal of this research 
was to identify the best terminological presentation of a novel food product and to understand the 
influences of the expectations on products with WFP. This research was conducted using an online 
questionnaire with a final national sample of 724 people. The participants answered questions about 
their socioeconomic profile, food neophobia, prior knowledge, and expectations regarding the taste 
and appropriateness of native fruit juices. The questions were randomized so that a person would 
not receive the same picture or product name more than once. The results show that taste expectancy 
decreases in relation to products associated with WFP names and forest environments. Food 
neophobia is the variable that influences expectations the most. To ensure biocultural conservation 
and cultural valuation, WFP popularization programs should maintain the original (popular) name 
of the species. However, to help more distant consumers develop familiarity, the flavor, shape, color, 
or texture of these products can be associated with those of conventional plants. 

Keywords: biocultural conservation; expectation theory; extrinsic cues; food neophobia; sustainable 
extractivism; wild food plants 

 

1. Introduction 

Global biodiversity includes more than 350,000 species of known plants [1], with approximately 
30,000 species of edible plants [2,3], including wild food plants (WFPs) that grow spontaneously 
without direct human intention to cultivate them [4]. Around the world, these plants are used as a 
main or complementary source of food [5–7], mostly by local populations [8–11]. Although there is a 
rich variety of WFP, most of them have unknown or underutilized economic and consumption 
potential [12,13], resulting in a diet that is not very diverse [14], which negatively affects peopleʹs 
health and nutrition [15]. 

WFP consumption brings a series of socioeconomic, nutritional and environmental benefits [6], 
especially in regard to sociobiodiversity products. These are nontimber forest products with cultural, 
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social, and religious value that are harvested in natural or managed environments for domestic or 
commercial purposes [16]. Various authors have suggested that when native vegetation areas 
generate income for communities, deforestation pressures tend to decrease [17–21] because people 
acknowledge the importance of maintaining biodiversity for their subsistence. This idea is postulated 
in the conservation by commercialization hypothesis [22]. 

Moreover, healthy eating is not only related to consuming adequate food. It is also related to 
protecting biodiversity and the important historical and cultural value of food [23]. Therefore, for 
WFP to increase a populationʹs income without depleting these resources, studies that bring together 
different theoretical contexts integrating ecology, psychology, and ethnobiology and that can dialog 
with other sciences are needed. Thus, it can be possible to find the best way to disseminate WFP 
consumption, protecting its importance to biocultural conservation - conservation not only of 
biodiversity but also of the practices and values associated with them [24,25]. One of the ways to 
reach novel consumers is to keep them from viewing WFP as unknown or unsuitable for 
consumption. 

The purpose of our research was to identify what interferes with the expectation of products 
with WFP and the best ways to present products with WFP to potential consumers, aiming at the 
popularization of WFP. To do this, we take into account factors such as extrinsic cues [26,27], the 
environment with which the product is associated [28,29], food neophobia [30–32] and the 
socioeconomic profile [33–36]. This work fills gaps in the literature about hypothesis testing involving 
the expectation around different types of linguistic stimuli and WFP. In addition, this study presents 
results that can be used as strategies to strengthen WFP popularization programs. Based on this 
information, the hypotheses proposed here aim to answer the following research question (RQ): What 
factors interfere with the expectation of products with wild food plants? 

1.1. Product Expectations 

As demonstrated by Blackmore and collaborators [37], the way that we communicate and 
interact with food starts before taste. Everything related to the product (and itself) interferes with our 
taste, evaluation and intention to buy [38]. Based on information stored and processed previously by 
the brain, together with clues newly presented to them about the food available, people make 
comprehensions and opinions, creating expectations about what they are about to experience [27,39]. 
In the literature, it is possible to find approaches based on psychology that are used frequently to 
explain consumer behavior and their willingness to try and/or to buy a particular product. One of 
these approaches is expectation theory [40]. 

Using this theory, the authors show that the consumer can create a “sensory expectation” and a 
“hedonic expectation”. First, consumers believe that the product will be ingested and will have 
certain sensory characteristics [40]. This confirmation may or may not occur, which ultimately 
interferes with the final acceptance of the product [37,40]. Hedonic expectations are directly related 
to the “like or dislike” of the product after tasting it [40]. However, previous experiences, familiarity, 
or even the images that are associated with the product can change consumer expectations and/or 
perceptions about it [40–42]. In addition, expectations can be modulated by factors such as extrinsic 
cues [37,43,44]. 

1.2. Influence of extrinsic cues on the acceptance of new products 

Extrinsic cues are related to the product – price, packaging, label, advertising and place of origin 
– but do not compose it [40,45,46]. The intrinsic clues, however, are linked to the chemical and sensory 
properties of the product [43]. Different senses are linked to the perception of intrinsic and extrinsic 
clues, which causes them to be processed in different ways in the brain. For example, associations of 
a new product with one that is already known and accepted by consumers can increase expectations 
or lead to greater acceptance of the new product. This can be observed in online studies using images 
and texts [47,48]. 

The description or the name are important factors both in the expectation and in the post-taste 
evaluation because they can influence the consumer’s preference for the product [44]. Dishes that are 
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labeled with more descriptive names tend to be viewed with higher quality and provoke more 
positive attitudes in the sensory experience than dishes labeled with more basic names [49]. In fact, 
some anecdotal observations provide important suggestions about the role of nomenclature in the 
acceptance of new food, such as the case of aroeira (Schinus terebinthifolia Raddi), a fruit species that 
is common in northeastern Brazil and known for its medicinal potential [50]. This fruit became 
popular in the national and international market as “pink pepper” [51], so an association with another 
well-known and used food plant, pepper, was made. Other works have explored different forms of 
terminological association for the same product, showing how only the description can induce 
evaluations by consumers [44,52] 

However, to understand the reasons why terminological associations affect the evaluations of 
certain products, further studies involving sensory expectations are needed [44], especially those 
considering extrinsic factors and not just the perception of sensory attributes [53]. Ultimately, the 
name given to a product can influence the consumerʹs decision-making process. In fact, there are not 
enough studies specifically aimed at WFP and expectations about a product with this terminological 
stimulus (its original name). Thus, it is necessary to understand whether other associations of this 
nature such as associating the product with a name known by the population (conventional plant) 
can influence the expectation of taste, appropriateness, and willingness to taste. From now on, “taste” 
will be used when referring to “how tasty the product would be”, and “appropriateness” refers to 
“how appropriate the product would be”. Figure 1 presents the model that is proposed in our 
research. Therefore, we seek to test the following hypothesis: 

H1: The terminological association of an unknown product with a better known product generates greater 

expectation by the potential consumer. 

Prediction: It is expected that products randomly described with names associated with widely known fruits 

will be better evaluated in terms of taste expectations, appropriateness and willingness to consume than 

products randomly described with names of little-known WFPs. 

 

Figure 1. Research model. 
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1.3. Expectations and Food-Providing Environments 

Among early hominids, vegetable gathering was the basis of food consumption [54], with a very 
high intake compared to what is consumed today [14]. In recent decades, especially after the 
industrial revolution when everything became fast and practical, urbanization has narrowed the 
ʺhuman-land-food-farmingʺ relationship, distancing the population from consuming natural foods 
[55,56]. Our current way of life impacts our diet, mainly due to a greater intake of products from large 
monocultures, which makes our food more homogeneous [57]. Thus, the use of WFP came to be 
associated with a low social status by a portion of the population [58] and these foods are often known 
as ʺfamine foodsʺ, which are emergency foods, such as underutilized food plants, that are accessed 
during times of food scarcity [59]. In addition, modernization and changes in lifestyle [60] have driven 
people to become more concentrated in urban centers, making the distance to collection sites a barrier 
to WFP consumption and contributing to the erosion of traditional knowledge [4,61]. 

Despite this context, people who like the taste of wild plant species continue to consume them. 
Others, however, consider these foods old-fashioned and, due to their slow growth, prefer to grow 
their food or purchase it ready-made [62]. Modern societies acquire their food mainly through 
growing crops. Throughout history, these foods have already gone through a process of 
domestication, allowing them to be suitable for consumption with fewer risks than novel food. In 
some cases, products associated with ʺuncultivableʺ contexts, such as those that are genetically 
modified or industrially produced, may be seen as less appropriate for consumption or even less 
tasty. This association is observed in the study by Richetin and collaborators [63], in which the authors 
labeled cheese as either industrially produced and pasteurized traditional farm-produced cheese. The 
results showed a halo effect on the traditional product and a horn effect on the industrially 
manufactured cheese. 

Some authors attribute this process to ʺdelocalizationʺ, which is linked to a decrease in the 
ʺpowerʺ to use local resources due to dependence on more industrial resources or those coming from 
more distant places [64]. In view of this, researchers have studied the origin of the product as a factor 
that interferes with its acceptance and observed that locally sourced products are preferred by 
consumers [28,29]. In addition, the geographic origin of the product has been seen as an indicator of 
quality; consequently, this influences the creation of different expectations and increases consumers’ 
willingness to pay [65,66]. However, the literature does not specifically provide theories or 
approaches that are directly linked to different environments and their influence on consumersʹ 
expectations of new products. In this sense, other conceptual bases provide a great foundation for 
conceptualizing our hypothesis. Based on studies that address the ʺdelocalizationʺ process, showing 
food preferences according to the origin of the product [46] and studies that show the preference for 
cultivated foods, it is possible that there are linguistic stimuli that intensify food neophobia, notably 
in regard to expectations. In this sense, the association with forest environments could be one such 
stimulus, since most of the known foods are obtained from crops, and the label ʺfrom the woodsʺ 
could further refer to unfamiliar or even inappropriate foods. Therefore, the aim was to test the 
following hypothesis: 

H2: Linguistically associating an unfamiliar product with a forest environment reduces its expectations 

compared to products linguistically associated with growing environments. 

Prediction: It is expected that products randomly associated with the ̋ ranch/farmʺ suffixes will be rated higher 

on taste expectations, appropriateness and willingness to consume than products associated with 

ʺwoods/forestʺ suffixes. 

1.4. Food Neophobia and Socioeconomic Characteristics as Modulators of Acceptance of New Products 

Food neophobia consists of fear or reluctance to eat different or unfamiliar foods [32]. 
Historically, neophobic individuals were less likely to eat harmful foods (toxic products) [31,67]. For 
this reason, neophobia represents a natural protective mechanism and, in this case, is considered 
advantageous under certain environmental contexts [31]. Taste buds have evolved to warn us that 
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bitter tastes refer to poisonous products, and sour taste and unpleasant smells refer to spoiled or 
rotten products [68]. Therefore, there is a tendency for people to reject foods with these characteristics 
[69]. On the other hand, neophobia, especially when coupled with current lifestyles, reduces potential 
food use forms, further limiting variety in the human diet. In this case, it is disadvantageous [30,31]. 
Researchers point out that food neophobia is touted as behavior that ʺshapesʺ the food decisions of 
humans, varying according to peopleʹs age [70]. Therefore, for these reasons, what was a considerable 
advantage in stable ancestral environments ended up becoming a barrier, interfering negatively in 
the popularization of new foods, directly affecting one’s acceptance of a product or willingness to 
taste it. 

In addition to food neophobia, several socioeconomic factors can influence acceptance and 
willingness to consume new products, such as age, gender, schooling, income and place of residence 
[33–36,71,72], given that people from rural areas are less likely to be exposed to unusual foods [72]. 
Income is a variable that directly impacts peopleʹs relationship with food, since a lower income affects 
people’s ability to try foods from other cultures, causing people to consume what is more accessible 
for them in terms of cost‒benefit [35]. In the literature, the role of gender in food choices is divergent. 
Some studies have shown that men rate a new food better in terms of taste, suitability and willingness 
to buy [73], and others show that women prefer to consume foods that are considered to be healthy 
[72]. Multiple factors can modulate and interfere with the expectation of acceptance and the food 
preference of individuals. Given this, in this study, we sought to test three hypotheses involving food 
neophobia, socioeconomic aspects, and expectancy ratings for all stimuli: 

H3: Food neophobia and socioeconomic factors explain potential consumersʹ expectations toward WFP. 

Prediction 1: It is expected that individuals who are more neophobic provide lower ratings for the products 

presented. 

Prediction 2: It is expected that lower-income individuals provide lower ratings for the products presented. 

Prediction 3: It is expected that older adults provide lower ratings for the products presented compared to 

younger adults. 

Considering the divergence in the literature regarding the role of gender in expectations or 
acceptance of novel foods, the evaluation of this factor will be exploratory only, without a hypothesis 
as a starting point. 

H4: Food neophobia positively interferes with the evaluation difference between products associated with a 

known fruit tree and products associated with WFP. 

Prediction: The difference in evaluation between a product randomly associated with a known fruit tree and a 

product randomly associated with WFP is expected to be greater among individuals who are more neophobic. 

H5: Food neophobia positively interferes with the evaluation difference between products associated with 

growing environments and products associated with forest environments. 

Prediction: The difference in evaluation between a product randomly associated with the suffixes ̋ ranch/farm” 

and a product randomly associated with the suffixes ʺwoods/forestʺ is expected to be greater among individuals 

who are more neophobic. 
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2. Materials and Methods 

2.1. Legal Aspects 

This study was submitted to and approved by the Ethics Committee of the Federal University of 
Alagoas (CAAE 47809221.8.0000.5013) and met the rationale of Article X, Paragraph X.2, of Resolution 
No. 466/2012 of the National Health Council (see SM1). 

2.2. Data Collection through Online Form 

To evaluate the expectations of potential consumers about wild fruits, an online form was 
designed and applied through a market research company (Netquest). In total, 1,000 panelists from 
around the nation participated in this study, representing the urban and peri-urban population of 
Brazil with internet access and literacy. The sampling was of the quota type, in which the subsamples 
by region and gender obeyed the proportion found in the Brazilian population. Our groupʹs 
computing team (FSQ and NLSS) programmed the form, which was available online during March 
2022 until the expected sample size of 1,000 participants was obtained. Initially, participants had 
access to an explanatory text about the questions they would answer and the Informed Consent Form 
(ICF). After reading and agreeing to the terms, the participants indicated this option and proceeded 
with the test. Subsequently, the participants answered questions about their socioeconomic profile 
(age, gender, schooling, and income), food neophobia, if they have heard of WFP (letter “a” in SM2), 
if they have tried WFP (letters “b” in SM2), their willingness to taste (letter “c” in SM2) and 
expectation of appropriateness and taste (letters “d” and “e”, respectively, in SM2). Food neophobia, 
according to the scale of Pliner and Hobden [32], was composed of 10 affirmative sentences with 
answers based on scores from 1 to 7, with extremities 1 ̋ strongly disagreeʺ and 7 ̋ strongly agreeʺ (see 
SM2). For the questions “a, b and c”, the possible answers were binary (yes or no). For questions “d” 
and “e”, the answers were given based on a seven-point Likert scale. For the letter “d”, the extreme 
values were 1 “not appropriate” and 7 “very appropriate”. For the letter “e”, the extreme values were 
1 “not tasty” and 7 “very tasty”. 

2.3. Randomization of Names and Images 

The participants were then given a text to rate their expectations of native fruit-based juices (see 
SM1) and answered questions associated with products that were randomized as follows (Figure 2): 

Product 1 – programmed to always contain the name of a conventional fruit juice linked to the 
real photo of this juice. 

Product 2 – programmed to randomize the name of the juice of a conventional fruit linked to 
the, also randomized, suffix “ruby” or “emerald” (names of precious stones chosen to confer 
association to conventional fruits, such as “cashew-ruby”). 

Product 3 – programmed to randomize the name of the juice of a conventional fruit linked to 
the, also randomized, suffix “woods” or “forest” (used to associate the product with forest 
environments). 

Product 4 – programmed to randomize the name of a conventional fruit juice linked to the, also 
randomized, suffix “ranch” or “farm” (used to associate the product with growing environments). 

Product 5 – a product with a format analogous to the previous one, but with an attention 
question, instructing the interviewee to mark preestablished multiple choice options. If a participant 
chose the wrong alternative, they could not complete the form. 

Product 6 - programmed to randomize the name of an unconventional fruit juice (ʺBatingaʺ, 
ʺBuxixuʺ, ʺCagaitaʺ, ʺCambuíʺ, ʺGabirobaʺ, ʺGagiruʺ, ʺGoitiʺ, ʺMassarandubaʺ, ʺMuriciʺ, or 
ʺMutambaʺ) 

The names of wild plants were chosen arbitrarily, and no criteria were followed. The 
conventional plants that were chosen are conventional in Brazil. For Products 2, 3, 4, and 6, the picture 
linked to the juice was randomized from the pictures of the conventional fruit juices so that no 
interviewee would receive the same photo more than once to illustrate different products. For each 
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product, the participants answered questions about their previous knowledge of each fruit, their 
intention to consume a derived product, and their expectation regarding taste and appropriateness 
(see SM2). 

 

Figure 2. Randomization scheme for plant names, suffixes, and images. 

2.4. Quality in the Sample Universe 

In addition to the attention question, which excluded respondents before they were even 
recorded as part of the sample, a new three-step quality control process was used to screen the 1.000 
responses that were initially included. 

1. Inconsistencies: If the participant answered ʺnoʺ to the question ʺHave you ever heard about this 
plant?ʺ and immediately afterward answered ʺyesʺ to the question ʺHave you ever tasted this 
fruit or any derivative (juice, jam, etc.)? ʺ, these answers were considered inconsistent, and these 
people were excluded from our sample, leaving 918 people. 

2. Time taken to answer the questions: After the first exclusion, we excluded from the sample 
universe the people who answered the questionnaire in less than five or more than 30 minutes, 
leaving 769 people. This cut was made after we conducted a simulation with participants to 
verify the average time needed to answer the form. 

3. Date of birth reported with the wrong year: People who indicated their year of birth as 2021 or 
2022 were excluded from the sample, leaving 724 people. 

Our final sample included 724 participants, with the socioeconomic profile described in Table 1. 
However, for each hypothesis, additional filters were applied. For example, for the question ʺHave 
you ever tasted this fruit or any derivative (juice, sweet, etc.)?”, we added a filter to remove the effect 
of a previous experience since the plant does not exist. Then, each hypothesis had more than one 
statistical test and a different sampling universe (see Table 2 in ʺData analysisʺ) to verify if the result 
would be different between the two samples. 
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Table 1. General characterization of the socioeconomic variables (gender, age, schooling, and monthly 
family income) of the research participants by region of Brazil. 

 Region 
Gender Midwest Northeast North Southeast South Total 

Female 26 104 34 160 46 370 
Male 32 97 26 151 48 354 
Total 58 201 60 311 94 724 

Age       
18-27 14 80 23 42 20 179 
28-37 13 44 14 62 21 154 
38-47 16 37 14 69 20 156 
48-57 10 25 5 68 15 123 
58-67 3 12 4 55 12 86 
68-78 2 3 - 15 6 26 
Total 58 201 60 311 94 724 

Schooling       
Complete elementary school 1 6 1 12 6 26 
Incomplete elementary school 4 4 1 13 4 26 
Complete high school  20 113 24 136 28 321 
Incomplete high school  6 13 8 10 4 41 
Complete higher education  15 30 11 92 33 181 
Incomplete higher education  12 35 15 48 19 129 
Total 58 201 60 311 94 724 

Income       
Less than one minimum salary 13 66 16 42 10 147 
One to three salaries 35 119 37 177 55 423 
Four to six salaries 5 13 3 64 14 99 
Seven to nine salaries 2 2 4 17 12 37 
Ten or more salaries 3 1 - 11 3 18 
Total 58 201 60 311 94 724  

2.5. Data Analysis 

All hypothesis tests were conducted with two sample universes. A ʺgeneral sample nʺ that 
includes all participants and a ʺfiltered sample nʺ with only those respondents who said they had not 
tried any of the products to eliminate the effect of possible previous knowledge (even if the products 
are not real) (Table 2). 

Table 2. Sample universe in each hypothesis and tests used in the analyses. 

 General sample n Filtered sample n Tests conducted 
H1 724 380 

Shapiro‒Wilk, Wilcoxon and chi-square test 
H2 724 252 
H3 724 182 Stepwise and CLM 
H4 724 380 

Shapiro‒Wilk and Spearmanʹs Correlation 
H5 724 252 

The normality of the data related to Hypotheses 1 and 2 was tested using the Shapiro‒Wilk test. 
Since the data did not show normality, we performed the Wilcoxon test, a nonparametric method 
used to compare two paired samples. For H1 and H2 (Table 2), three indicators were considered based 
on the participantsʹ expectations: 1) appropriateness; 2) taste; and 3) willingness to taste the product. 
We performed a chi-square test only for ʺwillingness to tasteʺ, as the question allowed binary (yes or 
no) rather than numerical responses. For this case, a contingency table was created to run the test. 
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To test Hypothesis 3, we modeled the effect of neophobia and socioeconomic variables (gender, 
age, schooling, and income) for all terminological stimuli (neutral, wood/forest, ranch/farm, and 
WFP) based on cumulative linkage models (CLMs). We chose this test because it is appropriate when 
the response variable is ordinal since it assumes that rank scores have different distances from each 
other (Christensen, 2022). We used the stepwise approach to identify which variables would remain 
in the model with the lowest AIC value. 

To test H4 and H5, we created a difference evaluation index using the results of the evaluation 
scores for taste and appropriateness. Considering that each of the variables had possible answers 
from 1 to 7, this index was calculated based on these scores, following the equations below: 

NapN - NapWFP = IVA 1, (1)

NapGE - NapFE = IVA 2, (2)

NttN - NttWFP = IVT 1, (3)

NttGR - NttFE = IVT 2, (4)

Nap: appropriateness score; Ntt: taste score; N: neutral name (emerald/ruby); WFP: wild food 
plants; GE: growing environment (ranch/farm); FE: forest environment (woods/forest); IVA: index 
value for appropriateness; IVT: index value for taste. 

The index results were previously tested for normality. Since the data did not show normality, 
we performed Spearmanʹs correlation test, associating IVA 1 and IVT1 (one per time) with neophobia 
(H4) and IVA 2 and IVT 2 (one per time) with the food neophobia calculation result (H5). 

To calculate the food neophobia score based on this scale, which ranges from 10 to 70, we 
summed the score received on each item. However, we reversed the order of the items considered 
reversed (marked with an asterisk in SM2) before calculating. 

We performed all analyses using the R program (R Core Team, 2022) version 4.1.2 through 
RStudio 2022.02.1. For the CLM analysis, we used the package ʺordinalʺ (Christensen, 2019); for 
boxplot graphs, we used the packages ʺggplot2ʺ (Wickham, 2016) and ʺgridʺ (R Core Team, 2021); 
and for correlation graphs, we used ʺGGallyʺ (Schloerke et al., 2021). Image editing and template 
creation were done in the free canva version. 

2.6. Effect of Photography on Expectations 

Although not part of any hypothesis test, a Kruskal‒Wallis test, which compares more than two 
independent groups when the data do not show a normal distribution, was also performed. We took 
as independent variables the image (.png) that each participant received and, as independent 
variables, the scores for appropriateness and taste. Our intention with this effect test was to verify 
whether the photo had any influence on the scores or if it only served to provide a visual context for 
the work. 

3. Results 

3.1. General Characterization of the Results 

When we observed the results of the general assignment of grades, we realized that the products 
associated with the terminological stimulus with conventional plant names were better evaluated by 
the participants, in addition to their grades being more homogeneous (lower standard error values) 
than the grades attributed to the other terms used (Figure 3). The lowest scores for appropriateness 
and taste are associated with the terminological stimulus of wild food plants (WFP). Therefore, the 
use of names associated with WFP reduced the expectations of appropriateness and taste of the 
products. Considering the arbitrary choice of the chosen names of the WFP, it seems to us that it did 
not interfere with the differences in scores assigned by region. In Supplementary materials (SM3), 
more details regarding the differences between the terminologies by region and socioeconomic 
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aspects of the participants can be seen. In general, using terminological stimuli that are associated 
with a conventional plant - be it linked to precious stones, forest environments, growing 
environments - seems to be a good option to encourage people to consume foods derived from wild 
food plants. 

 

Figure 3. Boxplot of the ratings of expectation of appropriateness and tasty, considering the total 
sample universe. In the boxplot ʺ*ʺ refers to the mean. WFP: Wild Food Plants; NN: Neutral Name; 
FE: Forest Environment; GE: Growing Environment; CN: Conventional Name. 

3.2. Taste Expectation Decreases in Products Associated with WFP Names When Compared to the Suffix 

ʺRuby/Emeraldʺ 

Evidence was found to be favorable to our first hypothesis. When comparing WFP names to 
neutral names (ruby or emerald), in both the total and filtered sample universes—excluding people 
who had previous knowledge—there was a significant difference in taste, appropriateness, and 
willingness to taste the products (Table 3). When cutting the sample universe - excluding people who 
had previous knowledge - to test the terminological stimuli ʺWFP X neutral suffixʺ, all the results 
were consistent with the tests carried out with the general sample universe. There was a significant 
difference in taste expectancy, appropriateness, and willingness to taste across all products. This 
shows that, whether with or without the prior knowledge effect, the WFP name misleads people into 
thinking that the product is less tasty than a product with a name that evokes something familiar, 
such as conventional fruit trees. 

Table 3. Wilcoxon test results for WFP and ruby/emerald associated stimuli. 

Indicators Fruit names V p value 
n = 724 (total sample universe) 

Appropriateness Original (5) vs.  Neutral (6) 107960 < 2.2e-16 
Taste Original (4) vs.  Neutral (6) 115506 < 2.2e-16 
  X² p value 
Willingness to taste Original vs. Neutral 21.89 (df = 1) = 2.888e-06 
    

n = 380 (filtered sample universe) 
Appropriateness Original (5) vs.   Neutral (6) 22030 = 4.164e-15 
Taste Original (4) vs.   Neutral (6) 22333 < 2.2e-16 
  X² p value 
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Willingness to taste Original vs. Neutral 18.308 (df = 1) = 1.879e-05 
The term ʺOriginalʺ refers to products with WFP names; the term ʺNeutralʺ refers to products with 
names associating conventional fruits with the suffixes ʺruby or emeraldʺ. 

3.3. Familiarity with the Growing Environment Favors the Expectation of Appropriateness, Taste, and 

Willingness to Taste a Product 

The tests for Hypothesis 2 show two different results. For the general sample universe (which 
includes previous knowledge), there was a significant difference in the results for the stimuli from 
the forest environment vs. the growing environment, considering the three indicators 
(appropriateness, taste, and willingness to taste). However, after excluding the participants who 
believed they had already tasted the plant or some derived product (removing previous knowledge 
from the analyses), no result showed a significant difference (Table 4). People tend to give better 
evaluations to products associated with conventional food plants with suffixes of the growing 
environment than to products presented as conventional plants in association with forest 
environments because many people think they have already consumed a plant from the ranch or 
farm. Because these two suffixes “ranch” and “farm” are already well-known terms, they ended up 
leading people to perceive a certain familiarity with the name of the products. 

Table 4. Wilcoxon test results for the stimuli forest environment vs. growing environment. 

Indicators Fruit names V p value 
n = 724 

Appropriateness Forest environment (6) vs. Growing environment (7) 31510 = 0.0003299 
Taste Forest environment (6) vs. Growing environment (6) 41318 = 0.001182 
  X² p value 

Willingness to taste 
Forest environment vs. 
Growing environment 

21.89 (df = 1) = 2.888e-06 

n = 252 
Appropriateness Forest environment (6) vs. Growing environment (5,5) 1768.5 = 0.7919 
Taste Forest environment (5) vs. Growing environment (5) 2617.5 = 0.8404 
  X² p value 
Willingness to taste Forest environment vs. Growing environment 0.71154 (df = 1) = 0.3989 

Values in parentheses in the table above refer to medians. The term ʺForest environmentʺ refers to 
products with conventional plant names associated with the suffixes ʺforest or woodsʺ; the term 
ʺGrowing environmentʺ refers to products with names associating conventional fruits associated with 
the suffixes ʺranch or farmʺ. 

3.4. CLM Modeling of the Effect of Food Neophobia and Socioeconomic Variables for All Terminological 

Stimuli 

In all the models, food neophobia significantly interfered with all responses for both taste and 
appropriateness for all stimuli in both sample universes. Socioeconomic factors interfered with the 
expectancy results for each stimulus in different ways. In some cases, they remained in the model 
after the stepwise analysis (SM4 and Table 5) but with low or no significant influence on the 
participantsʹ expectations. Additional information about the stepwise analysis and complements to 
the CLM analysis are available in SM4 and SM5, respectively. Although these variables remained in 
the model, what truly interfered with the expectation of likely consumers was food neophobia. 

However, at first, it cannot be specifically said that neophobia interferes with the difference in 
the scores people gave when evaluating ʺproducts associated with conventional plants with neutral 
name X products associated with WFPʺ. This cannot be said in the case of products associated with 
ʺforest environments X growing environmentsʺ either, precisely because food neophobia was present 
and significant in all the models. 
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Table 5. Cumulative link model (CLM) analysis to explain the expectation (taste and appropriateness 
scores) of native food plant juice by potential consumers in Brazil. 

 n = 182 
Parameter  Estimate Standard error Pr(>|z|) 

WFP 
                       Coefficients 
Appropriateness with Food Neophobia -0.06633 0.01379 1.5e-06 *** 

Taste with 
Food Neophobia -0.05973 0.01381 

1.53e-05 
*** 

Age 0.02060 0.01001 0.0396 * 
Gender 0.43333 0.27247 0.1118 

Neutral name (ruby/emerald) 

Appropriateness with Food Neophobia -0.06731 0.01389 
1.25e-06 

*** 

Taste with Food Neophobia -0.04409 0.01288 
0.000617 

*** 
Forest environment (woods/forest) 

Appropriateness with 
Food Neophobia -0.06272 0.01410 

8.64e-06 
*** 

Schooling 0.29070 0.10591 0.00605 ** 

Taste with 
Food Neophobia -0.04754 0.01357 0.00046 *** 
Gender 0.44458 0.26952 0.09903 . 
Schooling 0.18359 0.10544 0.08165 . 

Growing environment (ranch/farm) 

Appropriateness with 
Food Neophobia -0.08460 0.01486 

1.25e-08 
*** 

Income 0.30383 0.15780 0.0542 . 

Taste with 
Food Neophobia -0.078926 0.014201 

2.73e-08 
*** 

Age 0.017269 0.009723 0.0757 . 
   
 n = 724 

Parameter  Estimate Standard error Pr(>|z|) 
WFP 

                       Coefficients 

Appropriateness with 
Food Neophobia -0.035461 0.006475 

4.34e-08 
*** 

Schooling 0.163483 0.056256 0.00366 ** 

Taste with 

Food Neophobia -0.041766 0.006546 
1.77e-10 

*** 
Age 0.007133 0.004632 0.1236 
Gender 0.213130 0.137419 0.1209 
Schooling 0.131631 0.056370 0.0195 * 

Neutral name (ruby/emerald) 

Appropriateness with 
Food Neophobia -0.043720 0.006777 

1.11e-10 
*** 

Schooling 0.081360 0.056620 0.151 

Taste with 
Food Neophobia -0.035778 0.006481 

3.38e-08 
*** 

Age 0.011787 0.004615 0.0106 * 
Forest environment (woods/forest) 
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Appropriateness with 
Food Neophobia -0.039773 0.006695 

2.85e-09 
*** 

Schooling 0.119353 0.057047 0.0364 * 

Taste with 
Food Neophobia -0.028592 0.006455 

9.45e-06 
*** 

Age 0.010936 0.004590 0.0172 * 
Growing environment (farm/ranch) 

Appropriateness with 
Food Neophobia -0.051907 0.007138 

3.53e-13 
*** 

Age 0.014660 0.004925 0.00292 ** 
Schooling 0.159965 0.058998 0.00670 ** 

Taste with 

Food Neophobia 0.040421 0.006898 
4.65e-09 

*** 

Age 0.019219 0.004861 
7.71e-05 

*** 
Gender 0.301700 0.142398 0.0341 * 
Schooling 0.088729 0.058037 0.1263 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

3.5. Spearmanʹs Correlation 

The correlation test results in both sample universes show that all correlations between the 
neophobia score and the indices of the differences between the stimuli were very low. Despite this, 
the score for IVT 2 (ʺgrowing environment - forest environmentʺ scores) correlated with food 
neophobia was significant (α < 0.05) and negative in both sample universes, both when previous 
knowledge was present and when previous experience was removed (Figure 4). The neophobic 
individuals showed less difference between the two stimuli previously mentioned, and neophilic 
individuals showed a greater difference between the scores. 

 

Figure 4. Spearmanʹs correlation between the indices and the outcome of food neophobia, considering 
n=724 (A), n=380 (B) and n=252 (C). When closer to dark purple, dark red or dark green: stronger and 
more positive correlation; The closer to light purple, light red or light green: strong and negative 
correlation. (IVA1: Difference from appropriateness for ʺneutral-WFPʺ; IVA2: Difference from 
appropriateness for ʺgrowing-forestʺ; IVT1: Difference from tasty for ʺneutral-WFPʺ; IVT2: Difference 
from tasty for ʺgrowing-forestʺ; FNR: Food Neophobia Result). 
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3.6. The Visual Stimulus also Influenced Expectations 

The Kruskal‒Wallis test showed that the photo that the participants viewed had an influence on 
both appropriateness (X²(9) = 23.057; p value = 0.00607) and taste (X²(9) = 37.349; p value = 2.28e-05) 
expectations. We then performed Dunnʹs post hoc test to visualize where this difference was present 
(SM6). Dunnʹs post hoc test showed that the expectation scores for appropriateness were significantly 
different only between the ʺpassion fruitʺ and ʺmelonʺ images. When examining the results for taste 
expectation, there was a greater variation of significantly different scores across the images received. 
The scores differed between cajá and passion fruit, soursop and passion fruit, apple and passion fruit, 
mango and melon, and passion fruit and melon. Additionally, the best-evaluated pictures can be 
observed through appropriateness expectations and were orange, mango, and passion fruit, for 
which most of the scores were seven. Regarding taste expectations, the photo with the best evaluation 
was passion fruit, whose scores were approximately five to seven (Figure 5). 

 

Figure 5. Medians, standard error and mean for the appropriateness and tasty scores considering each 
photo received by all volunteers. In the boxplot ʺ*ʺ refers to the mean. 

4. Discussion 

4.1. What Aspects Influence Acceptability Expectations about Food Products, after All? 

With our results, we can observe that previous knowledge, familiarity and food neophobia are 
variables that influence consumersʹ evaluations of expectations in relation to a food product. The 
phenomenon in which products with names associated with WFP generate a lower expectation of 
taste, appropriateness and willingness to taste among likely consumers (both those with previous 
knowledge and those without) probably happened because when evaluations or tasting of specific 
foods occur, our brains try to make associations between the product and something we have eaten 
before. For example, when we say that a candy tastes like berries, we quickly associate it with 
raspberries, strawberries, or cherries [74] These associations to something familiar can arise based on 
visuals alone, even if the person has not tasted the food product. 

However, the previous knowledge effect by itself can influence the consumerʹs perception when 
evaluating certain products, depending on the group of evaluated consumers. For example, using the 
term UFP (Unconventional Food Plants) did not influence the acceptance of products when potential 
consumers already had previous knowledge about these plants [75]. The authors attributed this result 
to the fact that the participants were students of agrarian sciences courses and were already familiar 
with the term. However, for people who had no previous knowledge or experience with UFPs, the 
label resulted in a negative effect. Previous experience is part of adaptive memory and is considered 
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an evolutionary psychological adaptation tool. Coupled with the regularity of exposure, it allowed 
humans to survive in ancestral environments due to plasticity that causes some information to be 
highlighted in memory, such as by remembering more dangerous foods [76]. As our work considered 
the expectations of potential consumers more broadly, without focusing on a specific group of people, 
such as students [75] or fairgoers [77], our results are more comprehensive and provide more 
information to support popularization programs. 

Another factor that influenced expectations of product acceptability was familiarity. Some of the 
terminological associations we used induced consumers to be familiar with the products (such as 
ranch or farm), and subjectively, people indicated that they had previous knowledge about these 
products. This made people create better expectations about them, showing greater acceptability than 
when previous knowledge was not present (i.e., excluding from the sample those that claimed to have 
known the products before). Although they did not work with names on labels but with the color of 
the packaging, Zellner and collaborators [74] observed something similar regarding the information 
previously accessed by the brain. In that study, people related expectations of the taste of products 
to the color of their packaging, associating it with known flavors. People expected candy wrapped in 
green packaging to taste like mint. However, when tasting a neutral-colored (white) candy wrapped 
in one of the colored papers, the real taste was different from what was reported just based on 
expectation. They associated the taste directly with the intrinsic properties of the product and not the 
extrinsic properties (color of the wrapping). 

Thus, previous experiences and expectations are strong drivers of consumer perceptions, 
attitudes and behaviors from comparisons between the stimulus received and the cognitive 
information previously accessed [43]. Unlike when the consumer has already had previous 
experience with novel products, the expectations that consumers create can be adapted because they 
do not yet know what to expect [78]. In our study, the product presented was juice, which is familiar 
to all people; this was an assertive choice since our intention was to test the expectation of the 
associated name and not the product itself. If a different/uncommon product were used, it could 
present some bias in the results. 

Among the other variables tested (food neophobia, income, age and gender), food neophobia 
was the one that most influenced the expectation of product acceptability, negatively influencing the 
expectation of taste and appropriateness. Other studies also indicate food neophobia as the principal 
variable with a significant effect on low taste and appropriateness expectations toward novel foods, 
attributed to the fact that people have not had prior exposure to these foods [79,80]. When an 
individual is neophobic, there is a tendency for him or her to assign a low score to a specific product 
regardless of the name associated with it simply because he or she has not yet tried that product. 
Neophilic individuals, on the other hand, tend to assign higher scores to products associated with 
things familiar to them. It is worth remembering that neophilic individuals are those who like and go 
in search of trying new or different things frequently [81,82]. 

Income showed no significant influence on appropriateness and taste expectation. This is an 
interesting result, considering that, in sensory evaluation studies, income always appears to be a 
factor that modulates, for example, purchase intention [83]. Age, on the other hand, showed influence 
in relation to taste and appropriateness, corroborating Torri et al. [73], who found that it influenced 
product expectancy so that appropriateness, expected taste, and willingness to buy decreased as the 
age of respondents increased. 

In addition, other characteristics reveal how people evaluate some products based on vision, 
such as color [74,84], the shape of the product, the container in which it is presented [84], or the image 
associated with the label [85]. The implication of this becomes more evident when participants 
evaluate the expectation based only on the image, without having the option to taste the product. In 
an online study, Jaud and Melnyk [85] evaluated the presence of text and images (together or 
separately) on wine labels. They found that when labels present the association of ʺtext + imageʺ, the 
evaluations of taste expectancy and purchase intention are better than when there is only text. The 
image also has an affective appeal that ends up representing an effect on expectation. Although our 
additional test showed that the photo influenced expectations (more about taste than 
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appropriateness), it did not interfere negatively with our overall results because both the terms used 
and the distribution of the photos to the participants were randomized, thus reducing any bias that 
could exist if the photos and terms followed a specific order. 

4.2. Strategies for Popularizing WFP: Cultural Identity X Association with Known Fruit Trees 

Given our expected results, a basis can be drawn for what strategies can then be used to 
circumvent food neophobia and popularize WFP-based foods. To develop these strategies, 
terminology associations may be considered, as tested here. According to studies, to reduce food 
neophobia, associations of the new product name with something already known can be made 
[52,86]. These terminological associations can broaden the interest in new products. However, on the 
other hand, this would cause a cultural ʺdisengagementʺ that would start in the name of the product, 
as happened with açaí. This typical fruit from the Brazilian Amazon was popularized from the 
moment it was prepared in association with conventional products, without any relation to its 
traditional form of use. Today, açaí is more directly associated with physical exercise than with local 
communities [87]. Wild fruit popularization involves many socioeconomic benefits. Examples 
include expanding the forms of use, reaching more distant markets, and increasing the income of 
extractivists. On the other hand, if the WFP undergoes associations of this nature, as happened with 
açaí, it will lose its cultural connection. In the exemplary case, reaching international markets did not 
contribute to the biocultural conservation of the species, considering that the new consumers do not 
even know its origins or how the local population uses the fruit [88]. 

Something that is becoming increasingly common about food is that the food industry is looking 
for new or different berries to enhance dishes or products. In Sweden, a species of wild blackberry 
(Rubus caesius L.) has been popularized, from the local to the national level, with its popular name 
but in the form of jelly. Today, a typical Swedish dish is composed of this ingredient that gained 
greater visibility after being used in the Nobel Prize celebration in 2014. Since then, other food 
products have been created with the same species (balsamic vinegars, ice cream, chutney) [89]. To 
date, this popularization has brought many socioeconomic benefits to the region, and the existing 
demand has not caused any harm to the environment. However, to popularize wild fruits, efforts 
should be made in relation to investment in strengthening programs for the extractivists of wild fruit 
species with continuous monitoring. This assists in the mode of production, harvest, and trade and 
contributes to the maintenance of values and practices associated with the extractivism of these 
plants. 

4.3. Implications for Biocultural Conservation 

Our results show that products associated with WFP can be used by the population, as the 
products were well evaluated based on expectations. Therefore, directly or indirectly, extractivists 
can also benefit from the use of these plants by implementing their family income. According to 
Hunter et al. [90], smallholder farmers, extractivists, and various traditional communities maintain 
the use of these plants not only for food security but also to perpetuate their culture. Then, given the 
premises of biocultural conservation [91], it is important to develop strategies that seek to both protect 
biodiversity and make it maintainable within social-ecological systems. This may be accomplished 
by valorizing these sociobiodiversity products as a source of income for the population, with the 
management of WFP being a good option [4]. To value local popular knowledge brings people closer 
and improves their relationship with nature, providing greater accessibility to natural resources and, 
consequently, greater food diversification without the need to constantly access markets. 

However, some considerations should be made relevant to the intentions of popularizing wild 
plant species. As seen in our results, using the original name of the plant provoked more negative 
feedback from the participants. How can we suggest that these species are key to cultural and 
biocultural appreciation if their names do not seem to contribute to this? In fact, this is a very relevant 
issue to discuss. On the one hand, using the original names of the plants contributes to the 
strengthening of a valorization of traditional culture based on associated local knowledge 
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(knowledge that has been eroding) [5]. On the other hand, delinking the use of these plants from their 
culture and traditionalism seems necessary if the intention is to expand the use of wild plants. 

In this sense, directions in light of biocultural conservation can be followed. First, extractivists 
can continue to use the original names of the wild plants, considering that the sale of the fruits in 
natura in the places where these plants naturally occur already happens and is well accepted by the 
local community (i.e. cambuí juice and araçá juice). Second, to popularize these species, it can be 
interesting to follow some marketing and advertising strategies for the presentation of the product, 
such as making associations in terms of similarity (appearance, flavor) to conventional plants and 
thus bringing some familiarity to the consumers. For example, ʺThis is araçá juice, but it resembles 
guava juice.” The popularization of açaí, for example, was greatly influenced by the power of the 
media, in which both TV and the internet collaborated in spreading the use of this fruit species [88,92]. 
Third, it is necessary to push for and assist in the sustainable management of WFP by integrating 
communities holding local ecological knowledge about these plants [93] into conservation projects so 
that this link between PAS and their biocultural heritage is perpetuated [94]. Moreover, these 
incentives (economic and environmental) for local residents to continue using WFP contribute to the 
maintenance of increasingly threatened knowledge, stimulating a greater interaction between people 
and nature [56]. 

5. Conclusions 

Our results show that the use of terms associated with wild food plants generates lower 
expectations among consumers who are not familiar with these fruit trees, inducing them to think 
that the product is less tasty than those with familiar names. For the most part, this is due to the level 
of food neophobia that these people have. This variable was the one that most influenced our results. 

Evidence was found in favor of Hypotheses 1, 2 and 3, while H4 and H5 were refuted. When 
people who said they were familiar with the products were removed from the sample, the juices 
associated with conventional plants and cultivated environments did not present higher expectation 
scores than the products associated with conventional plants and forest environments. Rather than 
one negative effect of the forest environment on expectation, a positive effect of the growing 
environment was observed because it induces familiarity with the food. 

In our experiment, the focus was not on a specific group of potential consumers. Rather, the 
study included a general sample of the Brazilian population, providing more comprehensive 
information. Therefore, based on the participantsʹ expectations, our results point to two main points: 
1) Whether considering the effect of prior knowledge or not, our results show that conventional plant 
names with other suffixes were rated more highly than products associated with WFP. 2) Another 
question considered is ʺto whomʺ these products can be targeted. Having knowledge about the 
characteristics of the potential consumer groups can make the popularization program successful or 
unsuccessful. After all, more specific knowledge about human behavior is necessary to understand 
the processes that determine peopleʹs food choices. In this case, multidisciplinary research plays an 
important role [78]. 

Overall, socioeconomic variables, except for income, interfere with consumer expectations. Food 
neophobia interferes most strongly with evaluation expectations for each linguistic stimulus 
individually. However, neophobia does not interfere with the fact that a product with the “from the 
woods” stimulus received a low score or with the fact that a product associated with the “from the 
ranch” stimulus received a higher score. Therefore, when a product does not have a name that is 
familiar to consumers, neophobia will always be a barrier to a good evaluation. In this sense, to 
circumvent this neophobia, new products can have terminological associations with popular fruit 
species or make other associations of this nature. 

As a strategic alternative to starting popularization programs, the following paths are 
recommended: for cultural valorization, the products can be presented with their original names 
(WFP names) and cultural backgrounds, but we can make associations with known fruit species to 
help more distant consumers become familiar with the products. Additionally, strategies can be more 
targeted, considering the profile of the consumers (neophobic or neophilic). For example, labels that 
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emphasize novelty for neophilic consumers and labels that relate to familiarity for individuals who 
are more neophobic can be used [95]. 

6. Suggestions and Future Implications 

This paper was designed considering only expectancy. However, our findings and hypothesis 
testing represent a good basis for further studies on linguistic interference in the expectation of 
product evaluation. To cover a gap between expectation and reality, future research is needed to 
effectively test the acceptability of products with different linguistic stimuli from sensory evaluations 
considering expectation and actual (post-tasting) taste. In these studies, the confirmation or 
disconfirmation of consumer expectations can be evaluated. Incidentally, incorporating expectations 
into sensory evaluation studies is important because it will allow a better understanding of consumer 
responses [44]. 

Based on what we observed in our additional test, future studies may test the interference of the 
image received (or the product seen) by each participant on their taste expectations, appropriateness, 
and willingness to taste and pay for the product, with the intention of to determine what exerts the 
greatest influence on consumer expectations: the name or the image of the product. 

Researchers may conduct other studies with WFP to test the terminological stimuli used in our 
research with suffixes unfamiliar to the population. Examples include associating the name of a 
conventional plant with a wild plant, whether real or invented. It would be interesting to use 
unknown suffixes to reduce the number of people who may report having already tasted the fruit or 
a derived product. In this way, the final universe of the sample can be expanded. In addition, as a 
way to assist in better economic development, researchers can develop studies focused on the 
production chain of WFP. Based on this diagnosis and the identification of the best ways to present a 
new food product to consumers, it will be possible to generate strategies to boost the 
commercialization of these native fruits. In this way, extractivists can benefit, and the use of these 
plants can propagate biocultural diversity. 

7. Limitations 

The sample universe to H2 and H5 was very small, with only 252 responses in these tests out of 
a total of 1.000 responses collected. This reduction occurred because many participants informed 
researchers that they had already tasted fruits with the name associated with the cultivation suffix 
(ranch or farm), such as ʺranch applesʺ or ʺfarm mangoʺ. In this case, there was an induction to a 
familiarity with these terms since they are associated with easily known growing environments. In 
this sense, one limitation of our study was the choice of these terms without considering that any 
fruit could come from a ranch or farm, which would intuitively make participants associate them 
with something common. 
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