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Abstract

The decision to consume novel foods such as plant-based meat alternatives is often

determined by emotional response. Generic food emotion lexicons are available for

measuring emotional response, however, such lexicons may not capture the nuanced

emotions associated with novel products. Here, an emotion lexicon specific to meat

and plant-based burger patties was developed. Discussion groups, where participants

were digitally immersed in two typical burger eating environments, were used to gen-

erate relevant emotion terms toward different patties. A range of consumers contrib-

uted to the lexicon including users and nonusers of meat alternatives, two age

groups, and three dietary groups. Subsequently, an on-line sorting task followed by

hierarchical clustering was used to reduce the size of the lexicon. The final lexicon

contained 24 emotion categories. The lexicon shared terms with generic lexicons but

notably contained other emotions associated with food neophobia, uncertainty, and

deception.

Practical Applications: The results of this study provide an emotion lexicon specific

to burger patties of meat and plant-based origins. Currently no emotion lexicon has

been developed for plant-based patties, or plant-based meat alternatives in general.

It provides an important tool for further research concerning links between sensory

and emotional drivers of plant-based patty consumption across different types of

patty consumers and has potential to be adopted for a wider product set.

1 | INTRODUCTION

1.1 | Plant-based meat alternatives

Consumers are becoming more aware of the health, animal welfare,

and environmental consequences associated with meat consumption

prompting them to replace animal-based foods in their diets with

plant-based foods (Aschemann-Witzel, Gantriis, Fraga, & Perez-

Cueto, 2021; Euromonitor International, 2020). While vegans (4%)

and vegetarians (6.4%) only make up a small percentage of global con-

sumers, flexitarians, or those who restrict certain animal products but

do not eliminate them from their diet entirely, account for 42% of

consumers globally (Euromonitor International, 2020). A global shift to

a primarily plant-based diet is supported by public health experts, with

a summary report of the EAT-Lancet Commission identifying that the

consumption of plant-based foods including fruits, vegetables,

legumes, and nuts needed to more than double, while the consump-

tion of red meat needs to more than halve in order to meet Scientific
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Targets for Healthy Diets and Sustainable Food Production by 2050

(Willett & Rockström, 2019).

Substituting meat with plant-based meat alternatives is one

approach consumers can take to reduce their meat consumption. In

recent years there has been a rapid expansion of the plant-based

foods market, with the global market for meat alternatives expected

to grow from USD 5.37 billion in 2021 to USD 10.80 billion by 2028

(Fortune Buisness Insights, 2021). Many plant-based meat alternatives

incorporate purified plant-proteins (e.g., soy or wheat) into processed

products that mimic the sensory properties (taste, texture, aroma,

appearance) of conventional meat products for example, patties, sau-

sages, meatballs (Tso, Lim, & Forde, 2020). These products are com-

monly known as meat analogues. Other plant-based meat alternatives

aim to replace meat in a meal but do not intend to mimic the sensory

properties of meat and are typically less processed. The present

research focused on plant-based meat alternatives, specifically burger

patties, including patty products that do and no not aim to

mimic meat.

1.2 | Barriers to consumption of plant-based meat
alternatives

Despite growing interest in meat alternatives, acceptance is not uni-

versal, and these products are still niche in most Western counties

(Giacalone, Clausen, & Jaeger, 2022). Sensory characteristics are con-

sistently rated as the most important motivation underlying accep-

tance (Martins & Pliner, 2005), however, the primary barriers to the

consumption of meat alternatives have been identified as lower sen-

sory appeal compared to meat, and unfamiliarity (Michel, Hartmann, &

Siegrist, 2021). Meat-alternatives are often marketed with explicit ref-

erence to their meat counterparts for which consumers hold specific

sensory expectations (Giacalone et al., 2022), however, recreating the

unique texture, mouthfeel, and juiciness of traditional meat poses an

ongoing challenge (Fiorentini, Kinchla, & Nolden, 2020).

It is also not clear whether consumers want meat alternatives that

mimic the sensory properties of meat or not, with previous research

reporting conflicting results. (Michel et al., 2021) found both omni-

vores and flexitarians indicated a preference for meat alternatives to

be on the meat-like side, while Collier et al. (2021) found products

that mimicked the sensory characteristics of meat were perceived as

“strange” and “dishonest” by some meat-eaters, and nonmeat-eaters

alike. Given the important role meat alternatives can play in aiding

consumers to transition to a more sustainable diet, a better under-

standing is needed of what product characteristics are driving con-

sumer acceptance.

1.3 | Consumer emotional response

Traditionally, in consumer research, acceptance is measured through

hedonic liking alone (Fiorentini et al., 2020). However, it is not always

possible to differentiate products based on degree of liking (Mora,

Urdaneta, & Chaya, 2018), and liking is rarely a strong predictor of

product success (Jaeger & Giacalone, 2021; Thomson &

Coates, 2021). Emotions play a key role in food choice decision-

making through both the anticipated emotional consequences associ-

ated with purchasing and consuming specific products, and emotions

experienced immediately after purchasing or consuming the product

(Loewenstein & Lerner, 2003).

Recognizing that factors such as nutritional value, ease of prepa-

ration, and safety are influential, Jiang, King, and Prinyawiwatkul

(2014) indicated that the decision to buy novel foods may be domi-

nated by emotional connotations of the food. Onwezen, Verain, and

Dagevos (2022) found the experience of positive emotions in relation

to alternative sources of protein was highly relevant to understanding

their acceptance.

Collection of emotional measurements in consumer testing can

deepen understanding of consumer product experiences and food

choices (Jaeger et al., 2020). Measuring emotional response provides

additional information beyond overall acceptance that often distin-

guishes products that are equally liked (Meiselman, 2017; Ng, Chaya, &

Hort, 2013), and improves food choice prediction compared to overall

liking alone (Dalenberg et al., 2014; Gutjar et al., 2015; Schouteten,

Verwaeren, Lagast, Gellynck, & De Steur, 2018). Furthermore, a prod-

uct's emotional profile has been found to rely on its specific sensory

properties suggesting a product's sensory profile may be modified in

order to increase-specific positive emotions or to decrease negative

emotions (Spinelli & Jaeger, 2019).

Verbal self-report measures are commonly used to measure food

evoked emotions due to ease of use, cost effectiveness, and discrimi-

native power (Dorado, Chaya, Tarrega, & Hort, 2016). Consumers are

provided with a list of emotion terms (lexicon) and asked to check or

rate the emotion(s) evoked by a product (Dalenberg et al., 2014).

Emotion lexicons can be either general for all foods, for example, the

EsSense Profile (King & Meiselman, 2010) and the valence � arousal

circumplex-inspired emotion questionnaire (CEQ) (Jaeger et al., 2020),

or product category specific where the vocabulary is developed by

consumers or by research personnel themselves (Dorado et al., 2016).

The main advantage to using a general emotion lexicon is that such

lexicons can be applied to any group of products without the labor-

intensive process of developing a product category specific lexicon

(Chaya et al., 2015; Spinelli, Masi, Dinnella, Zoboli, &

Monteleone, 2014). Developing a product-specific lexicon has the

advantage of better capturing emotions specific to the product cate-

gory thereby increasing its discrimination ability (Ng et al., 2013). A

product-specific lexicon can also provide deeper information on emo-

tions underlining the consumption experience (Bhumiratana, Adhi-

kari, & Chambers, 2014). Several product category specific lexicons

have been developed including blackcurrant squashes (Ng

et al., 2013); coffee (Bhumiratana et al., 2014); beer (Chaya

et al., 2015; Mora, Giussani, Pagliarini, & Chaya, 2019); wine (Ferrarini

et al., 2010; Mora, Dupas de Matos, Fernández-Ruiz, Briz, &

Chaya, 2020); and milkshakes (Maheeka Weerawarna, 2021). To date,

no emotion lexicon specific to plant-based meat-alternative products

has been published.
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Jaeger, Spinelli, Ares, and Monteleone (2018) and Prescott (2017)

recommend product-specific emotion lexicon should strive for a more

complete coverage of the different segments of the Circumplex

Model of Core Affect (Russell, 1980; Yik, Russell, & Steiger, 2011).

Circumplex segments combine the two dimensions of valence (plea-

sure vs. displeasure, or positive vs. negative) and arousal (activation

vs. deactivation). Together, valence and arousal comprise what is

known as “core affect” (Feldman Barrett, 2017; Jaeger et al., 2020;

Russell, 1980).

1.4 | Effect of digitally recreated eating contexts
on emotional response

Consumption context can affect emotional response (Piqueras-

Fiszman & Jaeger, 2014). By testing in context, responses that more

closely match the emotional responses consumers feel in real-life eat-

ing situations may be captured (Piqueras-Fiszman & Jaeger, 2014).

Digital immersive techniques are increasingly used in the field of con-

sumer science to increase the ecological validity of an evaluation

while still allowing experimental control (Galiñanes Plaza, Delarue, &

Saulais, 2019; Giezenaar & Hort, 2021). Low, Lin, Jun Yeon, and Hort

(2021) found that emotional response to tea-break snacks was similar

between a recreated café using mixed-reality and the real café but

response in sensory booths was different highlighting the importance

of including context in emotional response data collection. Digital

immersion during term generation for lexicon development provides

the opportunity to evoke more relevant terms for intended product

consumption scenarios.

It is unknown if generic lexicons encompass all emotions associ-

ated with consumption of meat alternatives. The primary objective of

the present study was to develop a consumer-led emotion lexicon

specific to meat and plant-based patties using digital immersive eat-

ing contexts to evoke emotions across different relevant eating

scenarios.

2 | MATERIALS AND METHODS

Emotion lexicon development took place over three stages. In stage

one, 12 discussion groups generated emotion terms in response to

five patty samples varying in sensory characteristics in relevant recre-

ated digital contexts. Stage two, involved reducing the list of terms by

removing irrelevant and nonemotion terms. Stage three encompassed

further term reduction via an online task where consumers sorted the

remaining emotion terms into categories based on similar meaning.

The study was evaluated via the Massey Human Ethics Committee

and was judged to be low risk (000024400). Written informed con-

sent was obtained from all participants. Participants who took part in

the discussion groups and online activity were offered a NZD40 shop-

ping voucher as compensation for their time. Participants who took

part in the online activity only were offered a NZD15 shopping

voucher.

2.1 | Stage one: Emotion term generation
discussion groups

2.1.1 | Participants

Forty-four participants were recruited from the Food Experience and

Sensory Testing (Feast) Lab consumer database, Massey University

internal emails, and flyer distribution around Palmerston North,

New Zealand. To ensure a range of users and nonusers of plant-based

meat alternatives contributed to the lexicon, participants (Table 1)

from two age groups (Millennials: born 1980–1996; and Generation

X: 1965–born 1981) and three meat consumption groups (meat eater,

meat reducer, meat excluder) were recruited. Participants were

required to be able to communicate effectively in English, and be a

regular patty consumer (at least once a month). Participants included

both users (fortnightly or more, 43%) and nonusers of meat alterna-

tives (once a month or less, 57%), and all participants were willing to

try meat alternatives as part of the study.

Participants were split into 12 discussion groups (up to 5 partici-

pants per group) and attended one discussion group (�75 min) with

participants from the same meat consumption and age group. Partici-

pants were grouped in this way so as not to discourage participants

from sharing their true emotions based on the assumption that differ-

ent consumer groups (e.g., vegetarians and meat eaters) may experi-

ence contrasting emotions toward the samples.

2.1.2 | Samples

Five patties were evaluated (Table 2). Four were plant-based, and one

was animal-based (beef). The plant-based patties were selected to

represent variation across the New Zealand plant-based patty market

in terms of sensory characteristics, and main protein source. Two of

the plant-based patties were selected to resemble meat that is, meat

analogues, the other two patties were selected not to resemble meat

TABLE 1 Participant demographics for discussion groups.

Meat consumption

group n Age group n Gender n

Meat excluders 12 Millennials 7 Male 1

Female 6

Generation X 5 Male 0

Female 5

Meat reducers 16 Millennials 9 Male 2

Female 7

Generation X 7 Male 1

Female 6

Meat eaters 16 Millennials 8 Male 2

Female 6

Generation X 8 Male 3

Female 5

ORR ET AL. 3 of 16 Journal of
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that is, vegetable based. The animal-based sample was a high-end

beef patty selected to represent a good quality meat patty. The beef

patty was included so that the lexicon was representative of meat

products in addition to plant-based products and the lexicon could be

used for studies that include meat products in addition to plant-based

products if required. Four samples were commercially available in

New Zealand. Sample 2 was formed from a commercially available

vegetable “mince” mix specifically aimed at being made into patties.

Samples were cooked in a frying pan (Daily Cook Frypan, Tefal,

France) in one tablespoon of olive oil per patty (100% Pure Olive Oil,

Pams, New Zealand). All commercial samples were prepared according

to the manufacturer's instructions on the packaging. Sample 2 came

as a dehydrated mix and was rehydrated with boiling water using

instructions provided by the manufacturer, then formed into similar

sized patties. Once cooked, each patty was cut into six pieces (14–

19 g) and individual pieces were wrapped in aluminium foil (Catering

Foil, Rota, New Zealand). Samples were held in a food warmer (E84

Food Warmer, Bakbar, New Zealand) heated to 45 ± 5�C until served

(20–60 min). Samples were served blind (labeled with three-digit ran-

dom codes) directly from the food warmer. The plant-based samples

were served in a fixed order within a discussion group so that partici-

pants could assess and discuss the same sample. Between the differ-

ent discussion groups, the presentation order was based on a

balanced Williams Latin square design (Wakeling & MacFie, 1995).

The beef-patty sample was excluded from the design and always

served in the fifth position, as it was not assessed by nonmeat-eating

participants. Participants were not required to consume the whole

sample, but enough to assess how it made them feel. Unsalted water

crackers (Water crackers original, Arnott's, Australia) and filtered

water were provided as palate cleansers.

2.1.3 | Test environments

Two digitally recreated eating contexts were used for emotion term

generation discussion groups to elicit terms that were relevant to real

life consumption, not to compare the emotions generated between

the two digital eating contexts. The contexts used were a meal at

home and a meal out at a gastropub. To create the immersive eating

contexts, 360� images (purchased from Shutterstock; https://www.

shutterstock.com/) of the kitchen and living area of a home (Figure 1)

and the inside of a gastropub (Figure 2) were projected on the walls of

the evaluation room using Igloo immersive technology (Igloo Vision

Ltd., Australia). In the home context, audio of an evening current

events TV show was played as background noise (recording created

by the researcher). In the bar context, audio of bar ambiance including

chatter and jazz music was played as background noise. Participants

were spread out and seated at their own tables to adhere to social dis-

tancing requirements due to the COVID-19 pandemic.

In addition to image projection and audio, a brief written scenario

(Table 3) was read to participants to provide clarity on how to inter-

pret the images. The written scenarios were broad as making them

too specific may have prevented participants from imagining them-

selves in the specific scenario. For the home context it was considered

that emotional response to a meal may differ depending on who has

prepared it. It could also differ depending on who is being cooked for,

for example, family or visitors. The written scenario also enabled clari-

fication that the patties were purchased from the supermarket and

cooked at home not purchased from a takeaway which would result

in different expectations.

For the gastropub, it was important to clarify that the participants

were out for a casual meal with friends. As they were paying for the

meal expectations would be higher than at home and it was expected

that this would stimulate a different range of emotions.

2.1.4 | Discussion group procedure

All discussion groups were led by the same moderator who used a dis-

cussion guide to facilitate the discussion and ensure all groups fol-

lowed the same pattern of discussion.

Each session started with an ice breaker activity where partici-

pants introduced themselves and spoke about their favorite burger.

This was followed by an explanation of the purpose of the session: to

TABLE 2 Description of the patty samples used in the discussion groups.

Sample Type of patty Key ingredients

1 Bean supreme hemp burgersa Vegetable based Hemp, green peas, spinach, kale, chickpeas

2 Vince plant-based vegetable mince classic kiwi styleb Vegetable based Tomatoes, cauliflower, onion, carrots, peanuts, potato

flakes

3 Gardein beefless burgersc Meat analogue Textured soy protein concentrate, vital wheat gluten,

soy protein isolate

4 Beyond meat beyond burgersd Meat analogue Pea protein

5 First-light Wagu beef burgerse Animal protein Beef

aLife Health Foods NZ Ltd., Auckland, New Zealand.
bOlive and Ash Ltd., Whangarei, New Zealand.
cConagra Brands Inc., Chicago, IL, USA.
dBeyond Meats Inc., El Segundo, CA, USA.
eFirst Light Foods Ltd., Havelock North, New Zealand.
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come up with a list of emotion terms in response to how you feel when

eating different burger patties, and a short explanation of what was

meant by an emotion term and how this differs from other affective

feelings such as mood. This was based on the definition of an emotion

as being in response to a specific event, rapid, intense, and short last-

ing (Ferrarini et al., 2010; Meiselman, 2015), and a mood not being in

response to a specific event, building up more gradually and lasting

longer (Beedie, Terry, Lane, & Devonport, 2011). Participants were

instructed that “We are interested to discuss how these patties make

you feel in the moment you are eating them (emotional response). We

are not interested in how you are generally feeling today. These

longer-term feelings are your mood and are not in response to the

burger patty”.
Two warm-up activities verified participants understood what the

moderator meant by an emotion term and stimulated emotion elicita-

tion. The first required participants to choose from a selection of

images and describe how the image made them feel following Ng

et al. (2013). For the second warm-up activity, participants focused on

F IGURE 1 Digitally recreated home
eating context.

F IGURE 2 Digitally recreated
gastropub eating context.

ORR ET AL. 5 of 16 Journal of
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emotions specific to burger eating. They were asked to think of posi-

tive and negative emotion terms to describe how eating their favorite

burger, and a less preferred burger, would make them feel. These

terms were not included in the formation of the lexicon.

Following the warm-up activities, emotion term generation com-

menced. All five (four for nonmeat-eating groups) samples were first

assessed in the digital home context.

Participants received the samples one at a time and were

instructed to assess the sample by looking at it, eating it, then writing

down how the samples made them feel. Participants assessed the

samples individually, and after every two samples shared and dis-

cussed their terms. Each new emotion term was recorded by the mod-

erator in a table projected onto the wall so participants could see an

overview of terms already suggested. The table was split into three

categories: positive, negative, or neither positive nor negative (unclas-

sified). Participants were asked to specify in which category the emo-

tion term belonged if it was unclear to the moderator. After all

samples were assessed in the home context, the process was repeated

in the gastropub context but with samples presented in a different

order.

After participants had generated their terms, they were presented

with the emotion terms from the EsSense Profile (King &

Meiselman, 2010) and asked to consider if any of those also explained

how they felt toward any of the samples in either of the contexts. This

step was included to check that terms often used for assessing food

and beverage had not been able articulated/missed. Participants com-

pleted this activity individually, then shared and discussed as a group.

Relevant new terms from the EsSense Profile were added to the table

for the home context, gastropub context, or both.

Finally, participants were presented with all the emotion terms

their group had generated and were asked to reconsider if all the

emotion terms were relevant to burger eating and were terms they

would use in their everyday lives. If most participants within a discus-

sion group agreed a term was irrelevant, the emotion term was

removed.

2.2 | Stage two: Filtering of terms

Emotion terms from all the discussion groups (not including terms

from the warm-up activities) were compiled into an initial list which

was further refined by the researcher by removing nonemotion terms

(e.g., Unhealthy, Opinionated), or emotions that did not relate to how

the patty samples made the participants feel (e.g., feeling “offended”
being served a less preferred sample in the digital immersive

gastropub).

To verify the terms were generally regarded as emotions, the list

was checked following van Zyl and Meiselman (2015). Each term was

compared with published lists of emotions by Clore, Ortony, and Foss

(1987) and Laros and Steenkamp (2005), containing 564 and 50 terms,

respectively. If a term was not included on one of the lists or in the

EsSense Profile, it was removed. In instances where a term was not

included in published lists, but a synonym was and the word had been

suggested by more than one discussion group, the term was not

removed as it was regarded as a more common or relatable way for

consumers to express that emotion. Finally, for consistency, all terms

were formulated to be an adjective (if not already) to fit into the sen-

tence “I feel….”

2.3 | Stage three: Online sorting task

An online sorting task was used to group the refined emotion list

from stage two into emotion categories based on similar meaning.

The purpose of this stage was to use a consumer-led approach to

reduce the overall number of terms to remove overrepresented

emotion categories and synonyms and make the final lexicon more

efficient to use. The approach used was adapted from the rapid-

method for grouping of terms into emotional categories used by

Mora et al. (2020).

2.3.1 | Participants

Participants (n = 115) were recruited from the Feast Lab consumer

database, Massey University internal emails, advertisements on com-

munity social media pages and flyer distribution around Palmerston

North, New Zealand. Of the 115 participants, 42 had also attended a

discussion group. Participants were balanced across the same age

groups and meat consumption groups as the discussion groups

TABLE 3 Written scenarios provided to participants during
discussion groups.

Eating

context Written scenario Subsequent samples

Home I want you to imagine

you are at home with

your family and/or

flatmates and you are

having burgers for

dinner. You have

purchased burger

patties from the

supermarket and

cooked them for

dinner. This is the patty

you have prepared

(referring to sample in

front of participant).

I want you to keep

imagining you are at

home with your family

and/or flatmates having

burgers for dinner. But

now this is the patty

you have prepared.

Gastropub I want you to imagine

you are at the pub with

friends having dinner

and a few drinks. You

have ordered a burger

for dinner. This is the

patty that arrives in

your burger (referring

to sample in front of

participant).

I want you to keep

imagining you are at the

pub with friends having

dinner and a few drinks.

But now this is the

patty that arrives in

your burger.
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(Table 4). Participants were not screened for gender. Additionally, par-

ticipants were required to be able to communicate effectively in

English. All new participants to the study (i.e., did not attend a discus-

sion group) provided informed consent within the online activity.

2.3.2 | Online sorting-task procedure

A sorting task activity was created in Compusense Cloud

(Compusense Inc., Guelph, ON, Canada). Participants were invited to

complete the sorting task activity in their own time using their own

laptop or desktop computer using a link sent by email. Participants

were instructed to organize emotion terms into categories they

thought shared a similar meaning and to choose one emotion term

from each category to be the title term (i.e., the term that best repre-

sented all the other terms in the category). Participants were informed

that the emotion terms had been generated in response to meat and

plant-based patties.

Participants could propose as many categories as they considered

necessary and did not have to categorize all the terms. However, to

set expectations, they were informed that typically 10–20 categories

would be made (based on pilot study).

A pilot study was completed by five researchers from the Feast

laboratory who completed the activity on their own devices in their

own time as per the study protocol. All emotion terms were presented

in a randomized order (i.e., positive, negative, and neutral terms ran-

domized), but feedback indicated it was difficult to complete the

activity with >100 terms randomized. It was suggested terms should

be grouped in positive, negative, and neutral subgroups so partici-

pants would generally only have to look through a proportion of the

terms each time they created a category. Therefore, in the actual

study, emotion terms were presented in a fixed order of positive, neg-

ative, then unclassified emotions, in alphabetical order within each

subgroup. This classification of each emotion term was determined

based on the most frequently indicated classification by participants

during the discussion groups.

2.4 | Data analysis

Statistical analyses were performed using R version 4.1.3 (R Core

Team, 2022) through R Studio software version 1.4.1717 (R Studio

Team, 2021). Package factoextra (Kassambara & Mundt, 2020) was

used for data manipulation.

2.4.1 | Identifying frequently mentioned emotion
terms from discussion groups

Across the 12 discussion groups, there were 24 opportunities for an

emotion term to be recorded as, although each term was only

recorded once, it could be recorded for each context. The frequency

with which each emotion term was mentioned across the 12 discus-

sion groups was determined.

2.4.2 | Clustering of emotion terms to determine
emotion categories

The sorting-task data were arranged in a dissimilarity matrix, where

each of the emotions was listed along the first row and top column.

Each cell recorded the frequency at which each pair of emotions was

not co-sorted into the same category. Hierarchical cluster analysis was

then performed on the dissimilarity matrix using the R package fac-

toextra (Kassambara & Mundt, 2020) to group similar emotions into

categories. Emotions were grouped using Euclidean distance and the

Complete Linkage criterion. The appropriate number of clusters was

determined using the elbow method, which determines the optimal

number of clusters for a relatively low within-cluster sum of square.

Identification of inconsistently understood emotion terms

To ensure the final lexicon was familiar and easily interpreted by end

users regardless of consumer group, the grouping of emotion terms

for each of the consumer groups was compared to the groupings of

the total sample.

To achieve this, a standardized dissimilarity matrix was created to

present the level of agreement of grouping of emotional terms

between consumer groups. In the standardized dissimilarity matrix, the

frequency at which each pair of emotions was not co-sorted in the

original dissimilarity matrix was divided by square root of total vari-

ance (standard deviation [SD]). Here, variance presented the differ-

ence between the proportion of each consumer group and the

proportion of the total consumer group that did not co-sort a pair of

emotions into the same category. The total variance for each of the

emotions pairs was calculated by summing the variance of each of the

six consumer groups. Pairs of emotions with a low total variance indi-

cated consistency in understanding of the similarity of emotions a and

b between the six consumer groups. Hierarchal clustering was per-

formed on the standardized dissimilarity matrix in the same manner as

the original dissimilarity matrix.

The clustering solution for the original dissimilarity matrix was

compared to the clustering solutions for the standardized dissimilarity

matrix. Emotion terms that shifted clusters between the original and

standardized matrix (indicating that these terms were understood dif-

ferently between consumer groups) were identified and classified as

TABLE 4 Participant demographics sorting task.

Meat consumption group n Age group n

Meat excluders 36 Millennials 19

Generation X 17

Meat reducers 42 Millennials 24

Generation X 18

Meat eaters 37 Millennials 19

Generation X 18
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inconsistently understood emotion terms. These emotion terms were

subsequently excluded from the emotion categories and hence the

final lexicon.

2.4.3 | Title terms for emotion categories for final
lexicon

The frequency each emotion term was denoted as a title term during

the sorting-task stage was determined. The emotion within a category

most frequently selected as a title term was assigned as the category

title term.

3 | RESULTS

3.1 | Emotion term generation

Twelve group discussions generated an initial list of 158 different terms

(Table 5) to describe how a range of plant-based and meat patties made

them feel when consumed across two different eating contexts.

At stage 2, the initial list of terms was reduced to 119 by removal

of 31 nonemotion terms and eight irrelevant emotion terms. Included

in this refined list were 10 terms not present on published lists by

Clore et al. (1987) and Laros and Steenkamp (2005), but were sug-

gested by more than one discussion group, and were retained as syno-

nyms to existing emotion terms, for example, intrigued,

underwhelmed, and deceived were kept as another way to express

interested, disappointed, and cheated, respectively.

Similar numbers of positive and negative emotions were experi-

enced. Of the 119 emotion terms, 64 were classified as positive

terms, 58 as negative terms, and 22 as unclassified. In some instances,

a term was classified by the participants as more than one category

for example, accepting, curious, and surprised were classified as posi-

tive, negative, and unclassified.

Emotions could be recorded a maximum of 24 times (numbers in

parentheses indicate citation frequency across groups/context). Posi-

tive emotions happy (20), interested (20), pleased (19), satisfied (19),

relaxed (18), and curious (17) were experienced most frequently

across the discussion groups as well as negative emotions disap-

pointed (23), dissatisfied (17), annoyed (14), and disgusted (14). For

unclassified emotions terms, curious (12), neutral (11), and mild

(9) were mentioned most frequently.

In the home context, 109 emotions terms were articulated and

101 were generated in the gastropub context. Eighteen were only

generated in the home context while 10 terms were only generated in

the gastropub context (Table 6).

3.2 | Emotion categories

Consumers grouped the 119 emotion terms into a mean of

15 (SD = 7) categories, and a mean of 102 (SD = 27) emotion terms

were used in the categories, that is, some terms were left as single

term categories.

In the cluster analysis, beyond 25 clusters there was minimal drop

in the within-cluster sum of square and so additional clusters did not

model the data much better. Also, from a practical point of view, it

was important to capture the key emotion categories but also keep

the lexicon concise for ease of use and to avoid redundant emotion

categories.

The 25 cluster solution using the original dissimilarity matrix

(Table 7) and the standardized dissimilarity matrix (Table 8) were com-

pared. Terms consistently clustered together in both clustering solu-

tions were adopted in the final emotion categories (Table 9). Twenty-

nine emotion terms with inconsistent cluster membership between

solutions were identified. These were removed from the clustering

solutions because their interpretation in relation to the other terms

was apparently different between consumers. However, as an excep-

tion, the terms “Satisfied” and “Disgusted” were not removed and

assigned their own categories as they have been repeatedly reported

as important emotions in previous research. Disgust is the negative

emotion most often studied in emotion research related to food and

consumer products (Meiselman, Jaeger, Carr, & Churchill, 2022), and

“Satisfied” features in a number of lexicon for other product catego-

ries (Bhumiratana et al., 2014; King & Meiselman, 2010; Mora

et al., 2020; Ng et al., 2013). “Satisfied” and “Disgusted” were also

among the most frequently mentioned emotion terms during the dis-

cussion groups.

A key difference between the two clustering solutions was that

when the original dissimilarity matrix was used for clustering, the

terms Afraid, Anxious, Apprehensive, Avoidant, Cautious, Concerned,

Fearful, Insecure, Nervous, Scared, and Worried were one cluster. How-

ever, when the standardized matrix was used this cluster split into

three clusters: Afraid, Cautious, and Concerned (joined with Uncom-

fortable and Uneasy); Anxious, Apprehensive, and Nervous; Avoidant,

Insecure, and Worried (joined with Skeptical and Suspicious). Bolded

terms are those that would be assigned as the title term for that cate-

gory. It was decided to keep the three separate clusters as Afraid and

Anxious are not viewed as interchangeable terms (National Alliance on

Mental Illness, 2021).

Another key difference was that in the clustering solution for the

original dissimilarity matrix the terms Active, Alert, Eager, Energetic,

Enthusiastic, Excited, Keen, and Lively were one cluster, and Adventur-

ous, Brave, Confident, Courageous, and Daring were another cluster.

However, in the standardized matrix these two cluster were joined as

one. It was decided to keep these as two separate emotion categories

as the two clusters represented distinct meanings. Adventurous indi-

cates someone willing to try new or difficult things (Cambridge Uni-

versity Press, 2022a) which is highly relevant to the consumption of

new and novel foods, while Energetic means having or involving a lot

of energy (Cambridge University Press, 2022c) or wanting very much

to do or have something (Eager) (Cambridge University Press, 2022b).

The frequency of each emotion term selected as a title term dur-

ing the sorting-task is listed in Table 9. The term within a category

most frequently selected as a title term was assigned as the title term
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for each respective category. In the case of cluster four, Pleasant and

Grateful were both assigned as the title term as they were selected an

equal number of times. The same situation occurred in cluster

11 where Unhappy and Sad were both selected an equal number of

times.

The final lexicon for meat and plant-based patties included

24 emotion categories, 11 positive, 11 negative, and 2 unclassified

(Table 10). The classification of positive, negative, and unclassified

was based on the title terms most frequent classification during the

discussion groups. For example, “Hungry” was classified as positive

TABLE 5 Complete list of terms
generated during discussion groups
including classification of positive,
negative, or unclassified (neither positive
nor negative) as determined by
discussion group participants.

Terms generated during discussion groups

Acceptance (+ � /)

Active (+)

Adventurous (+)

Affectionate (+)

Afraid (�)

Agitated (�)

Alert (+)

Amazed (+)

Ambivalent (/)

Angry (�)

Annoyed (�)

Anticipation (+)

Anxious (�)

Apprehensive (�)

At-ease (+)

Attracted (+)

Avoidant (�)

Bliss (+)

Bored (� /)

Brave (+ /)

Calm (+)

Cared-forc (+)

Cautious (�)

Cheated (�)

Cheerful (+)

Comfortable (+)

Concerned (�)

Confident (+)

Confused (� /)

Content (+)

Courageous (+)

Critical (�)

Curious (+ � /)

Daring (+)

Deceivedc (�)

Deflated (� /)

Delighted (+)

Disappointed (�)

Disgusted (�)

Dissatisfied (�)

Doubtful (�)

Eager (+)

Embarrassed (�)

Energetic (+)

Enjoyment (+)

Enthusiastic (+)

Excited (+)

Expectant (+)

Fearful (�)

Friendly (+)

Frustrated (�)

Fulfilled (+)

Glad (+)

Glum (�)

Good (+)

Grateful (+)

Greedy (+)

Grumpy (�)

Guilty (�)

Happy (+)

Hopeful (+ /)

Hungry (+ �)

Impatient (+ �)

Impressed (+)

Indifference (/)

Insecure (�)

Inspired (+)

Interested (+ /)

Intriguedc (+ �)

Irritated (�)

Joyful (+)

Keenc (+)

Lively (+)

Loving (+)

Mad (�)

Merry (+)

Mild (/)

Nauseous (�)

Nervous (�)

Neutralc (/)

Nostalgic (+)

Overwhelmed (�)

Peaceful (+)

Pleasant (+)

Pleased (+)

Polite (+ /)

Proud (+ /)

Put-offc (�)

Reassured (+ /)

Regretful (�)

Relaxed (+)

Relieved (+ /)

Sad (�)

Satisfised (+ /)

Scared (�)

Skepticalc (� /)

Secure (+ /)

Surprised (+ � /)

Suspicious (� /)

Tame (� /)

Tender (+)

Thoughtful (+)

Tired (� /)

Uncertain (�)

Uncomfortable (�)

Underwhelmedc (�)

Uneasy (�)

Unfulfilled (�)

Unhappy (�)

Unimpressedc (�)

Uninspired (�)

Uninterested (� /)

Unsurec (�)

Upset (�)

Wanting more (Want) (+)

Warm (+)

Whole (+)

Wonder (+)

Worried (�)

Removed terms:

Compulsivea (+)

Conflicteda (/)

Confrontationala (�)

Dubiousa (�)

Diet/restricteda (�)

Familiara (+)

Flata (�)

Fulla (+)

Healthya (+)

Heavya (�)

Invigorateda (+)

Indecisivea (�)

Insatiablea (+)

Judgementala (�)

Let-downa (�)

Opinionateda (�)

Repulseda (�)

Reserveda (�)

Resistanta (�)

Rewardeda (+)

Satiateda (+)

Sociala (+)

Spoilta (+)

Strangea (�)

Stresseda (�)

Tempteda (+)

Trappeda (�)

Trickeda (�)

Unhealthya (�)

Unenthusiastica (�)

Wastefula (�)

Appreciativeb (+)

Awfulb (�)

Luckyb (+)

Offendedb (�)

Sorryb (�)

Shameb (�)

Terribleb (�)

Thankfulb (+)

Note: “+” denotes positive emotion, “�” denotes negative emotion, and “/” denotes unclassified
emotion as classified by discussion group participants.
aRemoved, not an emotion terms according to published lists of emotions by Clore et al. (1987) and Laros

and Steenkamp (2005) or not included on the EsSense Profile.
bRemoved, not in response to product.
cKept, not an emotion term according to published lists but a synonym term to an emotion mentioned

more than once.
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nine times and negative two times, and so was classified as positive in

the final lexicon. “Curious” did not clearly fit into one category as

it was classified as positive 17 times, negative seven times, and

unclassified 12 times, and so was unclassified. The emotion terms

within a category not assigned as the title term can be provided to

end users to give further clarification as to the meaning of an emotion

category.

Table 10 also highlights that 10 of the 24 emotion categories are

shared with the EsSense Profile and five terms (“Unhappy” and

“Dissatisfied,” and “Happy” and Satisfied” are paired together in the

CEQ) are shared with the valence � arousal CEQ (Jaeger et al., 2020).

Additional synonym terms are shared between this lexicon and the

EsSense Profile and CEQ. “Aggressive” from the EsSense Profile and

“Tense/Bothered” from the CEQ share a similar meaning to “Angry.”
From the CEQ “Jittery/Nervous” is similar to “Anxious.”

4 | DISCUSSION

This study developed an emotional lexicon for meat and plant-based

patties. It used discussion groups in digital contexts and then a sorting

task to group emotion terms with similar meaning and reducing lexi-

con size while remaining inclusive of the relevant emotion space. The

TABLE 6 Emotion terms mentioned exclusively in each eating
context.

Home only Gastropub only

Afraid Agitated

Alert Bliss

Attracted Cheated

Cheerful Confident

Concerned Deflated

Courageous Grateful

Glum Impatient

Greedy Inspired

Grumpy Mad

Insecure Reassured

Lively

Loving

Scared

Thoughtful

Uncertain

Unfulfilled

Wanting more

Wonder

TABLE 7 Original dissimilarity matrix hierarchical clustering analysis solution for 25 clusters using the R package factoextra (Kassambara &
Mundt, 2020).

Hierarchal clustering solution using original dissimilarity matrix

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Cluster 8 Cluster 9

Accepting

At-ease

Calm

Comfortable

Content

Peaceful

Reassureda

Relaxed

Securea

Relieveda

Active

Alert

Eager

Energetic

Enthusiastic

Excited

Keen

Lively

Adventurous

Brave

Confident

Courageous

Daring

Affectionate

Attracted

Friendly

Loving

Tender

Warma

Amazed

Impressed

Inspireda

Surprised

Anticipation

Expectant

Hopeful

Blissful

Cheerful

Delighted

Enjoyment

Glad

Happy

Joyful

Merry

Cared-fora

Gooda

Grateful

Pleasant

Pleased

Curious

Interested

Intrigued

Wonder

Cluster 10 Cluster 11 Cluster 12 Cluster 13 Cluster 14 Cluster 15 Cluster 16 Cluster 17 Cluster 18

Fulfilleda

Prouda

Satisfieda

Wholea

Greedy

Hungry

Impatient

Wanting-more

Nostalgic

Polite

Thoughtfula

Afraid

Anxious

Apprehensive

Avoidant

Cautious

Concerned

Fearfula

Insecure

Nervous

Scareda

Worried

Agitateda

Angry

Annoyed

Frustrated

Grumpy

Irritated

Mada

Bored

Tired

Uninteresteda

Cheated

Deceived

Criticala

Skeptical

Suspicious

Deflated

Disappointed

Cluster 19 Cluster 20 Cluster 21 Cluster 22 Cluster 23 Cluster 24 Cluster 25

Disgusteda

Nauseousa

Put-offa

Doubtfula

Uncertain

Confused

Unsure

Embarrasseda

Guiltya

Regretfula

Glum

Sad

Unhappy

Upset

Overwhelmeda

Uncomfortable

Uneasy

Tamea

Ambivalent

Indifferent

Mild

Neutral

Underwhelmeda

Unfulfilleda

Unimpressed

Uninspired

Dissatisfied

aEmotion terms removed from the emotion lexicon due to shifting clusters between the original and standardized clustering solutions.
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final emotional lexicon included 24 emotion categories of which

11 were positive, 11 were negative, and 2 were unclassified.

4.1 | Comparison of the developed emotion
lexicon to generic emotion lexicon

Developing a consumer-led emotion lexicon enables the lexicon to be tai-

lored to a product category unlike, for example, the EsSense Profile which

is general to all foods (King & Meiselman, 2010). Notably, 10 of 24 emo-

tion categories in the final lexicon here are also present in the EsSense

Profile which is one of the most popular emotion lexicon in the field of

consumer science (Cardello & Jaeger, 2016). A key difference between

this lexicon and the EsSense Profile is the inclusion of more negative

emotion terms, which has also been found with other consumer-led lexi-

con for example, (Bhumiratana et al., 2014; Chaya et al., 2015; Mora

et al., 2019; Ng et al., 2013). The EsSense Profile includes only three neg-

ative emotion terms while this lexicon includes 11. The EsSense Profile,

mainly consist of positive emotion terms as it is designed for use with

product users who typically like the product (Dalenberg et al., 2014).

However, Meiselman (2015) argues that nonusers should also be studied

in order to identify characteristics that work against product adoption.

The inclusion of nonproduct users in the development of this lexicon

likely contributed to the high number of negative terms. The inclusion of

these negative terms gives the lexicon the potential to capture aversion

more accurately which is particularly important for novel products like

plant-based patties where acceptance is relatively low.

In addition to a better balance of positive and negative terms, the

developed lexicon covers a broad range of the valence � arousal space

as recommended by Jaeger et al. (2018) and Prescott (2017). The

valence � arousal CEQ (Jaeger et al., 2020) consists of 12 pairs of emo-

tions which span the different circumplex segments. The lexicon devel-

oped in the current work directly shares five emotions (Calm, Energetic,

Bored, Happy/Satisfied, Unhappy/Dissatisfied), and two synonym emo-

tions (Angry and Anxious), with the CEQ pairs of emotions. These seven

emotions are spread over the circumplex model spanning both the

valence and arousal dimensions. Other terms from the developed lexi-

con are not directly used in the CEQ but would further cover the 12 seg-

ments of the circumplex model if mapped out based on the placement

assigned to these emotions in Jaeger et al. (2018). The developed lexi-

con has the potential to cover a broad range of the valence � arousal

space but using terms specific to meat and plant-based patties.

4.2 | Specific emotions associated with novel foods

The emotion categories Deceived, Anxious, Afraid, Uncertain, and Suspi-

cious are notably present here but absent on the EsSense Profile or

TABLE 8 Standardized dissimilarity matrix hierarchical clustering analysis solution for 25 clusters using the R package factoextra (Kassambara
& Mundt, 2020).

Hierarchal clustering solution using standardized dissimilarity matrix

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Cluster 8 Cluster 9

Accepting

At-ease

Calm

Comfortable

Content

Gooda

Peaceful

Relaxed

Satisfieda

Active

Adventurous

Alert

Brave

Confident

Courageous

Daring

Eager

Energetic

Enthusiastic

Excited

Keen

Lively

Affectionate

Attracted

Friendly

Loving

Tender

Amazed

Impressed

Surprised

Anticipation

Expectant

Hopeful

Blissful

Cheerful

Delighted

Enjoyment

Glad

Happy

Joyful

Merry

Cared-fora

Prouda

Wholea

Curious

Inspireda

Interested

Intrigued

Thoughtfula

Wonder

Fulfilleda

Reassureda

Securea

Warma

Cluster 10 Cluster 11 Cluster 12 Cluster 13 Cluster 14 Cluster 15 Cluster 16 Cluster 17 Cluster 18

Grateful

Pleasant

Pleased

Relieveda

Greedy

Hungry

Impatient

Wanting-more

Nostalgic

Polite

Tamea

Afraid

Cautious

Concerned

Uncomfortable

Uneasy

Agitateda

Fearfula

Guiltya

Overwhelmeda

Regretfula

Scareda

Angry

Annoyed

Frustrated

Grumpy

Irritated

Anxious

Apprehensive

Embarrasseda

Nauseousa

Nervous

Avoidant

Doubtfula

Insecure

Skeptical

Suspicious

Worried

Bored

Tired

Cluster 19 Cluster 20 Cluster 21 Cluster 22 Cluster 23 Cluster 24 Cluster 25

Cheated

Deceived

Mada

Criticala

Disgusteda
Deflated

Disappointed

Underwhelmeda

Unfulfilleda

Glum

Put-offa

Sad

Unhappy

Upset

Uncertain

Confused

Unsure

Unimpressed

Uninspired

Uninteresteda

Unsatisfied

Ambivalent

Indifferent

Mild

Neutral

aEmotion terms removed from the emotion lexicon due to shifting clusters between the original and standardized clustering solutions.
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the CEQ (apart from Jittery/Nervous which is similar to Anxious).

Although emotion terms were collected as a list, rather than by sam-

ple, the researchers noticed that these terms were mentioned when

consumers were exposed to the two plant-based samples that

intended to resemble meat (meat analogues). Terms indicating decep-

tion or suspicion may be particularly relevant inclusions for lexicons

used to evaluate products, like plant-based meat analogues, that are

attempting to mimic other products.

Collier et al. (2021) found that in Swedish consumers Uncertainty

and Skepticism around the contents and composition of meat alterna-

tives, especially those that visually resemble meat, were two main bar-

riers for purchase and consumption. Terms indicating deception or

suspicion emotions strongly associate with neophobia, a human trait

that manifests in anxiety toward novel foods (Jiang et al., 2014) that is

responsible for some consumers' failure to engage with new, often inno-

vative, foods (Barrena & Sánchez, 2013; Jiang et al., 2014). In the pre-

sent study, it is postulated that the inclusion of nonproduct users of

meat analogues proved advantageous for lexicon development by

revealing feelings such as Anxious, Uncertain, and their synonym terms

which were frequently mentioned at the term generation stage. By con-

trast, feeling Amazed likely captured the exceeding of expectations for a

product that consumers had preconceived negative sensory perceptions

TABLE 9 Final emotion clusters.

1. Calm 2. Adventurous 3. Energetic 4. Pleasant/grateful 5. Loving

Accepting (16)

At-ease (7)

Calm (27)

Comfortable (18)

Content (20)

Peaceful (12)

Relaxed (19)

Adventurous (27)

Brave (21)

Confident (15)

Courageous (8)

Daring (7)

Active (18)

Alert (8)

Eager (16)

Energetic (25)

Enthusiastic (11)

Excited (21)

Keen (5)

Lively (8)

Grateful (12)

Pleasant (12)

Pleased (6)

Affectionate (16)

Attracted (5)

Friendly (15)

Loving (25)

Tender (4)

6. Amazed 7. Hopeful 8. Happy 9. Hungry 10. Nostalgic

Amazed (19)

Impressed (17)

Surprised (14)

Anticipation (6)

Expectant (11)

Hopeful (16)

Blissful (4)

Cheerful (5)

Delighted (10)

Enjoyment (10)

Glad (2)

Happy (62)

Joyful (8)

Merry (2)

Greedy (19)

Hungry (23)

Impatient (10)

Wanting-more (9)

Nostalgic (16)

Polite (10)

11. Unhappy/sad 12. Angry 13. Anxious 14. Afraid 15. Suspicious

Glum (3)

Sad (36)

Unhappy (36)

Upset (14)

Angry (41)

Annoyed (11)

Frustrated (9)

Grumpy (5)

Irritated (13)

Anxious (19)

Apprehensive (8)

Nervous (7)

Afraid (15)

Cautious (11)

Concerned (11)

Uncomfortable (10)

Uneasy (11)

Skeptical (6)

Suspicious (13)

Avoidant (7)

Worried (12)

16. Bored 17. Disappointed 18. Deceived 19. Dissatisfied 20. Neutral

Bored (21)

Tired (5)

Deflated (4)

Disappointed (37)

Cheated (12)

Deceived (23)

Unimpressed (9)

Uninspired (6)

Dissatisfied (20)

Ambivalent (13)

Indifferent (12)

Mild (9)

Neutral (26)

21. Curious 22. Uncertain 23. Satisfied 24. Disgusted

Curious (28)

Interested (22)

Intrigued (5)

Wonder (7)

Uncertain (16)

Confused (12)

Unsure (13)

Satisfied (22) Disgusted (14)

Note: Numbers in parenthesis reflect frequency at which term was selected as a title term. Underline: emotions selected at title term where needed.

TABLE 10 Emotion lexicon for meat and plant-based patties
containing 24 emotion categories.

Positive Negative Unclassified

Calm (EP, C)

Adventurous (EP)

Energetic (EP, C)

Pleasant (EP)/grateful

Loving (EP)

Amazed

Hopeful

Happy (EP, C)

Hungry

Nostalgic (EP)

Satisfied (EP, C)

Unhappy (C)/sad

Dissatisfied (C)

Angry

Anxious

Afraid

Suspicious

Bored (EP, C)

Disappointed

Deceived

Disgusted (EP)

Uncertain

Curious

Neutral

Note: (EP) indicates emotion terms included on the EsSense Profile; (C)

indicates emotion terms included on the CEQ.
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for (Michel et al., 2021) This shows the importance of the development

and use of product category specific emotion lexicon to better capture

the emotions experienced when evaluating novel foods.

4.3 | Consideration of consumer language

Neutral and Deceived are terms not included on the published lists of

emotions by Clore et al. (1987) and Laros and Steenkamp (2005) but

were not excluded when filtering of terms, as they were suggested by

more than one discussion group and were synonyms to terms

included on the published emotion lists, Indifferent and Cheated,

respectively. Indifferent and Cheated were included in the emotion list

used in the grouping task but participants selected the terms “neutral”
and “deceived” as the title term for their respective groups. This high-

lights that published lists may not always include the go-to terms used

by consumers to convey such feelings, and highlights another advan-

tage of a consumer-led lexicon.

4.4 | Effect of immersive context on emotional
response

Of the initial 119 emotion terms, 18 were unique to the home context

and 10 to the gastropub context. The greater number of unique terms in

the home context is likely due to all participants assessing the samples in

the home context first. There were positive and negative terms evoked

uniquely in each context. However, notably terms such as Afraid,

Concerned, Insecure, Scared, and Uncertain were only mentioned in the

home context. Previous research has shown liking of a product can

increase or decrease with repeat exposure (Köster, Couronne, Léon, Lévy,

& Marcelino, 2003). Mere Exposure Theory (Pliner, 1982; Zajonc, 1968)

suggests experience with a product can lead to increased liking due to

dissipation of neophobia. While this theory is applicable to liking, it could

explain why the negative terms mentioned previously were only men-

tioned in the home context as these negative emotions could have dissi-

pated by the second time participants were exposed to the sample.

Comparing emotions generated in the different contexts was not

an aim in this study, different contexts were used to widen the rele-

vance of the lexicon across use case scenarios. However, the results

suggest that, as unique emotions were perceived across different con-

text, digital immersive techniques provide an efficient and useful tool

to evoke and capture emotions that are representative across differ-

ent real-life eating scenarios. Future research is needed to investigate

the effect of using different immersive contexts on emotion lexicon

generation using randomized balanced designs and including a control

condition (no digital context).

4.5 | Applicability of lexicon to other plant-based
products

This emotion lexicon was developed using a variety of patty samples

including meat analogues, vegetable-based samples, and a beef

sample. There is potential that the lexicon can be a better substitute

than a generic lexicon for studies investigating emotional response to

plant-based meat analogues beyond patties. However, if this emotion

lexicon was to be used with other plant-based/meat analogue prod-

ucts outside the scope of patties it is recommended the lexicon be

tested first in a preliminary study (e.g., discussion groups) to ensure

there are no missing emotion categories relevant to the new

product set.

4.6 | Limitations and recommendation

This is the first study to develop an emotion lexicon for meat and

plant-based patties but had some limitations. Discussion group partici-

pants were screened to fit in different age and meat consumption

consumer groups. This study did not balance for gender, and only two

men took part in the discussion groups. Even though some studies

justify this imbalance by noting that women are more adept with emo-

tional language (Eaton, Hort, Chaya, & Smart, 2019), other studies

have shown differences in emotional response between genders

(Chaya et al., 2015; Mora et al., 2018) and so inclusion of more men

may have contributed additional emotion terms to this lexicon. Gen-

der information was not collected for the sorting-task activity and so

the gender balance for this portion of the lexicon development is

unknown. For the discussion groups, participates attended with other

members of the same age and meat consumption groups. Separating

the participants by age could have prevented intergeneration discus-

sion which may have triggered additional emotion terms.

Ideally, to avoid attention bias toward terms at the top of the list

in the sorting task, the positive terms (and negative terms) would be

presented together but in a randomized order that is, participant one

would receive the positive terms in a different order to participant

two, however, this was not possible within the functionality of the

software. When all words were randomized together during the pilot

(i.e., positive terms mixed with negative terms), the activity was dis-

cerned to be too confusing for participants. Furthermore, 119 terms

was a challenging number for participants to group which in some

cases may have led to in “lazy” grouping. If using this approach, it is

recommended to reduce the list of emotion terms prior to this stage if

possible.

Discussion group participants were informed they would be

assessing both meat and plant-based samples but tasted the samples

blind and so were unaware of which samples they were tasting.

Schouteten et al. (2016) found that negative emotion terms toward

plant-based burger patties were used less frequently when partici-

pants were aware, compared to unaware, of the main composition

ingredient of the patty. Therefore, the uncertainty of the composition

of samples in the current study may have contributed to the relatively

high number of negative terms generated depending on their expecta-

tions. If participants had not assessed the samples blindly, as they

would in real-life, it is acknowledged that different emotion terms

may have been generated .

It is acknowledged that patties are not usually consumed on their

own but as part of a meal (burger bun, sauce, lettuce, etc.). When
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consumed as part of a meal emotional response to the patties could

change. However, this study aimed to focus on collecting emotions

related to patties that differed in main protein source avoiding any

impact of other foods. Future research should investigate comparing

emotional response to consuming patty samples on their own and as

a component of a burger or other meal.

The lexicon presented here was developed with English speakers

in New Zealand. van Zyl and Meiselman (2015), have demonstrated

that cross cultural differences in emotion expression exist within the

same language as well as across languages. Therefore, caution is war-

ranted regarding direct use this list of emotions in other languages or

cultures as different emotions may need to be represented or emo-

tions may be better represented with a different term. Preliminary

checks in such culture and languages are recommended.

5 | CONCLUSIONS

This is the first study to determine an emotional lexicon for meat and

plant-based burger patties. The emotional lexicon consists of 24 emo-

tion categories, 11 positive, 11 negative, and 2 unclassified. It pro-

vides an important tool for further research concerning links between

sensory and emotional drivers of plant-based patty consumption

across different types of patty consumers but could be adopted for a

wider product set. Although not specific research objectives, the

approach taken also highlighted the importance of using different use

case scenarios and levels of product users in the development of a

consumer-led lexicon. Further research will validate the ability of the

lexicon generated to differentiate a wide range of patty products.

Measuring emotion with a consumer-led lexicon, over a generic lexi-

con, has the potential to facilitate increased success in determining

potential engagement with plant-based products.
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