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Abstract: In recent years, there has been growing interest in insects as an alternative to soybean meal
as laying hen feed due to nutrition, sustainability, and animal welfare benefits. Although some studies
have investigated consumer acceptance and intentions towards insect-fed foodstuffs, no studies
are available on eggs from insect-fed hens. This qualitative study aimed to explore consumers’
attitudes and perceptions towards eggs from insect-fed hens and factors influencing intentions to
consume and purchase the product. Three focus group discussions were employed with a total
of 19 individuals from the UK. Results showed that the environmental, animal welfare, and food
waste benefits of feeding hens with insects positively influenced attitudes. Results also indicated
price and disgust towards insects as feed were the main barriers, while enhanced welfare standards
(e.g., free-range labelling) and information on benefits were main drivers. Therefore, the study
suggests that educating and informing consumers about the benefits of feeding hens with insects
may increase intentions to consume and purchase eggs from insect-fed hens. Given this emerging
area of research, this study contributes to the limited literature on insect-fed foodstuffs and paves the
way for further research on the topic.

Keywords: animal welfare; circular economy; consumer acceptance; consumer attitudes; food waste;
insects as feed; Nvivo; poultry; qualitative study; sustainability

1. Introduction

In the last decade, edible insects have received growing interest as a sustainable al-
ternative source of protein, as both food and animal feed, because of their environmental,
nutritional, and animal welfare benefits [1]. In the context of poultry farming and egg pro-
duction, the use of insects reduces the environmental burden associated with producing
traditional feed such as soya, utilises food that would otherwise go to waste, and increases
welfare by encouraging natural behaviour without affecting egg quality or taste [2].

Eating insects is a natural behaviour for chickens. When raised in a natural or semi-
natural environment (e.g., free-range), chickens spend part of their time foraging and eating
insects [2,3].

The European Union has allowed the use of live insects as feed for poultry since
2017 [4]. Although some insect-fed animal foodstuffs have entered the European market
(e.g., Oerei eggs in the Netherlands), these products are still considered niche [5]. In the UK,
there is a great deal of interest from scientists and companies to produce insects for
animal feed. The UK thus represents a potential market for insect-fed eggs and other
animal products, although there will likely be a need for regulatory clarification in a
post-EU environment [6].

In recent years, consumers have shown increasing acceptance for insect-fed foodstulffs,
in particular for insect-fed fish and chicken [7-15]. However, given the novelty of insects
as feed, it is perhaps unsurprising that research in this area is limited. The available
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literature embodies mainly studies on insect-fed fish [16-20], studies on insects as feed
in general [8,14], and only a few studies that considered insect-fed chickens as a part of
broader research [7,9,10,12-14].

Bazoche and Poret [20] found neophobia and disgust as some of the main barriers
to consumer acceptance of insect-fed animals (aquaculture). This French study showed
that while less neophobic consumers were more likely to accept insects as feed, part of the
sample appeared disgusted by the idea of eating insect-fed fish. This result is in line with
the study of Szendrd, Nagy, and Téth conducted in Hungary [14]. Despite disgust and
neophobia negatively influencing acceptance and intentions, studies agreed that this effect
appeared to be less strong for insects as feed than as food [8,13] and could be overcome by
informing consumers about the benefits of eating insect-fed foodstuffs [13-15,20].

Based on the study of Szendrs, Nagy, and Toth [14], knowledge of the enhanced
animal welfare associated with insect-fed animals may increase its acceptance by Hungar-
ian consumers. Furthermore, as stated by Roma, Palmisano, and De Boni [13] and Bazoche
and Poret [20], information on environmental benefits may increase positive intentions
among Italian and French consumers. Likewise, Naranjo-Guevara et al. [15] mentioned the
importance of providing information not only about environmental benefits but also about
the enhanced nutritional content of insects as food and feed.

Among determinants of consumer acceptance, the study of Popoff, MacLeod,
and Leschen [17] showed that among UK consumers, nutritional content and taste of
insect-fed salmon were more important than price. Conversely, Mancuso, Baldi, and
Gasco [16] suggested safety requirements and price as the main factors affecting acceptance
of insect-fed fish among Italian consumers. Price also appeared to be an important factor in
other studies. According to Bazoche and Poret [20], French consumers were not willing to
pay a premium price for insect-fed trout. Similar results were shown by Popoff, MacLeod,
and Leschen [17], confirming that although UK consumers considered quality important,
they were not willing to pay more for insect-fed salmon. This result was further confirmed
by the study of Ankamah-Yeboah, Jacobsen, and Olsen [18], showing that Danish con-
sumers had greater intentions to purchase insect-fed fish at a lower price. In contrast with
the aforementioned studies, Ferrer Llagostera et al. [19] showed that Spanish consumers
were more likely to purchase insect-fed fish at a premium price.

Although the available research provides insight into consumer acceptance of insects
as feed and insect-fed foodstuffs, to the best of our knowledge, there is no available research
on consumers’ attitudes and acceptance of eggs from insect-fed hens.

This study is the first one to explore through a qualitative approach consumers’ atti-
tudes and perceptions towards eggs from insect-fed hens and factors influencing intentions.

2. Materials and Methods
2.1. Focus Groups

Due to the uniqueness of the product under study, the novel topic, and the limited
knowledge that consumers have, a qualitative approach based on focus groups was used for
the study. This methodology is particularly appropriate in marketing and consumer studies
where nothing or little is known about a topic. Focus group discussions provide a more
natural environment where respondents share ideas as in real-life situations, making it
possible to examine consumers’ perceptions, thoughts, feelings, and beliefs [21,22].

Numerous consumer studies have adopted qualitative research as a data collection
method to provide insights into consumers’” motivations, acceptance of, and intentions
towards insects as food [23-31]. However, to the best of our knowledge, no focus group
studies are available on consumer acceptance of insect-fed foodstuffs. Therefore, the aim of
the focus groups for this study was to generate insights into the diversity of consumers’ at-
titudes, opinions, and perceptions towards eggs from insect-fed hens.
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2.2. Participants

Three focus groups were conducted in the UK in June 2020. Due to recent COVID-
19 developments, face-to-face focus groups were replaced with online focus groups un-
dertaken throughout the online platform Zoom, adapting the methodology to the new
study design.

A sample of 19 participants (9 male and 10 female) aged from 18 to 56 was recruited
and then divided into three groups based on age and gender (see Table 1). Each group par-
ticipated in a discussion session lasting around 125 min with a 10-min break. Focus group
interviews were audio and video recorded.

Table 1. Socio-demographics of focus group participants.

Characteristics Frequency

Gender Male 9
Female

—_
=)

Age

18-24

25-34

Over 34

High School
Bachelor’s degree
Master’s degree
Doctorate

Less than £20,000
£20,000 to £39,999
£40,000 to £59,999
£60,000 and higher
Omnivore
Vegetarian

Education level

Income

= WO, JOVN O

Diet

w

In the sample, 18.7% identified themselves as vegetarians. We did not distinguish between more specific dietary
patterns such as flexitarian, pescatarian, etc; 18.48% of UK consumers indicate having a diet that is neither “meat
eater” nor “vegan” [32], suggesting that vegetarians in the sample can be considered a sufficiently representative
sub-subset of the population.

Participants were recruited utilizing a non-stochastic sampling and then a snowball
sampling technique. The recruitment was carried out throughout a short questionnaire
posted on social media, and only participants with eligible criteria were selected. Based on
inclusion and exclusion criteria, participants were required to be 18 or over, currently living
in the UK for at least 6 months, at least partially responsible for food purchase in their
household, egg eaters, and egg buyers.

Before the starting date, ethical clearance was obtained by the University of Read-
ing (UK).

2.3. Focus Group Structure

A semi-structured protocol with open ended and follow up questions was used to
encourage spontaneous answers from participants. The discussion was organized into five
main sections and different sub-sections (Table 2).
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Table 2. Focus group structure.

Sections

Questions (sub-sections)

1: Introduction

Introduction of moderator, assistant moderator, and participants. Elucidation of the discussion
topic and ground rules.
Engagement (ice-braker) question

2: Egg consumption patterns

Exploratory questions (possible use of probing and follow up questions): Egg attributes preferred,
and related motivation

3: Attitudes

Provision of information: Card
Exploratory questions: Attitudes and perceptions towards eggs from insect-fed hens and
factors related

4: Packaging

Provision of information: Packaging
Exploratory questions: Reactions and opinions towards the packaging

5: Willingness to buy

Exploratory questions: Willingness to buy
Exit questions: Asking for questions and thank participants

emissions.

Eggs from hens fed with insects are claimed to:
- Reduce environmental impact: Using live insect feed instead of

soybean meal may reduce deforestation and greenhouse gas

- Reduce food waste: [nsects used for poultry feed are fed with fruit
and vegetable waste stream and by-products (e.g. potatoes. carrots, or
lettuce) that would otherwise go to waste.

- Increase animal welfare: Eating live insects allows hens to exhibit
more natural behaviour such as scratching and foraging. contributing

to better animal welfare without affecting egg quality or taste.

Section 1: Participants were welcomed on the online platform and introduced to the
research project and participation rules.

Section 2: Participants were asked to discuss their egg consumption patterns and
attributes they look at when they buy eggs. This stage aimed to identify consumers’ egg
preferences in terms of product features and explore the reasons behind their choices.

Section 3: Participants were provided with an information card about the benefits
of feeding hens with insects (Figure 1). The provision on the information card allowed
participants to generate and explore knowledge and opinions about a new product that
was not yet in the UK market. After the provision of the information, participants were
asked to express their perceptions towards the product and related benefits to identify their
level of acceptance.

EGGS HATCHED BY HENS FED WITH INSECTS

Currently, the European Union allows the use of live insects as feed for egg-laying hens. The European Food Safety Authority (EFSA) has

evaluated edible insect feed as safe for animal consumption and eggs hatched by hens fed with live insects as safe for human consumption.

Some companies are starting to sell eggs hatched by hens fed with insects.

Figure 1. Information card provided to participants during Section 3 of the focus group.

Section 4: Participants were provided with a translated packaging design of insect-fed
eggs that is currently available on the Dutch market. After the provision of the packaging,
participants were asked to share opinions about the packaging. The main reason was
to understand how packaging information and design may affect consumer perceptions
and intentions.
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Section 5: Participants were asked to express their intention to consume and purchase
the product. This question was meant to explore how perceptions and attitudes towards
the product, as well as interest in the benefits, may affect intentions.

At the very end of the discussion, participants were thanked for their participation
and their useful contribution.

2.4. Data Analysis

Data analysis was carried out on the software Nvivo v. 12 [33]. Audio and video
recordings of the focus groups were transcribed and coded using a thematic analysis that
is particularly effective to identify and describe themes within a dataset and find patterns
among the sample [34].

The qualitative approach used for the analysis incorporated both inductive and deduc-
tive methodologies [35]. For this purpose, at first, data were organized in common themes
and sub-themes by coding. Themes were generated based on the research questions and
recorded under five different nodes. Inductive codes were generated by looking at data
and by identifying possible recurring topics. Participants” quotations belonging to the same
themes were codified and recorded under the same node [36]. Each node was successively
ramified in sub-nodes, allowing a better distribution and classification of themes and
sub-themes. The validity of themes and codes was double-checked by a second researcher.
The literature review was used deductively to answer the research questions.

Finally, project maps were used to visualize themes and code relationships. Direct quotes
from participants and the names of participants on the project maps are presented with a number
(n.1-n.19), gender identification (M or F), and age group (e.g., 18-24 years old).

3. Results

Following the focus group sub-sections, results are serially presented as such: (1) egg
attributes preferred and related motivations; (2) attitudes and perceptions towards eggs
from insect-fed hens; (3) factors influencing attitudes towards eggs from insect-fed hens;
(4) reactions and opinions towards the packaging; (5) willingness to buy.

3.1. Egg Attributes Preferred and Related Motivations

For most participants, the free-range label (11 cases) was the first attribute they looked
at when buying eggs. However, for some of them, organic was always their first choice
(6 cases). As a motivation driving them to free-range and/or organic eggs, participants
mainly mentioned better animal welfare, better taste, better egg quality, higher nutri-
tional content, and high-quality feed.

The second most important attribute participants looked at when buying eggs was
the price (8 cases). While some participants (2 cases) declared they always chose the
cheapest eggs, for other participants (5 cases) budget constraints usually drove them to
choose a cheaper choice than free-range and organic eggs.

Other attributes frequently mentioned were size (7 cases), local (6 cases), eco-friendly
eggs (6 cases), specialized eggs (4 cases), not broken (4 cases), and British Lion mark (food
safety standard) (3 cases) (Figure 2).
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Figure 2. Packaging provided to participants during Section 4 of the focus groups (source: https:
//oereinl/ (accessed on 12 February 2021)).

3.2. Attitudes and Perceptions towards Eggs from Insect-Fed Hens

The majority of participants showed positive attitudes towards eggs hatched by hens
fed with insects. In particular, the benefits provided by the products in terms of higher
animal welfare, reduction of environmental impact, contribution to reducing food waste,
and the perception of a natural method played an important role in increasing intentions
to consume and purchase. However, some of the participants revealed a lack of trust in
the product (4 cases). They seemed suspicious about the benefits provided and producers’
aims (Table 3).

Table 3. Attitudes and perceptions towards eggs from insect-fed hens.

Main Factors

Main Quotes Participant

“For me, the fact that you can fed insects with food-by-product is a massive benefit and if it was
marketed right, in the same way free-range is marketed, I think lots and lots of people would go

for that” (P13, F, 25-34 y)
Benefits “I would be encouraged mainly for the environmental benefit and animal welfare aspect. It’s quite (P17, F, over 34 y)

an important selling point for me!” (P12, F, 25-34 y)

“I like the fact you can feed eggs with insects because the way in which you feed hens naturally

may indirectly help the environment too”

“I'm slightly suspicious they are fed with food waste. It sounds good but again, is it actually

like this? I do just not trust so much when it comes to marketing.” (P8, F,25-34y)
Lack of trust ~ “My concern is, is a company doing this for improving the system or for their bottom line? It is a (P11, M, 25-34 y)

cost-cutting or is actually related to the welfare of the hen!?” (P17, F, over 34 y)

“You are never going to develop a hen feeding system in which there is no impact.”

3.3. Factors Influencing Attitudes towards EQgs from Insect-Fed Hens

Other factors that might encourage/discourage participants to consume and purchase
the product were mainly price (19 cases), quality and quantity of information provided
on the packaging (7 cases), availability (5 cases), nutritional content (5 cases), and taste
(4 cases). The feeling of disgust and the rejection of insects seemed to slightly moderate
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consumers’ intentions. However, only one participant revealed that the negative feeling

for insects reduced their level of acceptance (Table 4).

Table 4. Factors influencing attitudes towards eggs from insect-fed hens.

Main Factors

Main Quotes

Participant

“Price should be reasonable. If the product costs too much, more than free-range, I

Price wouldn't give it a go.” PL M, 18-24y
Information “I have to find out more about the product. I have to be sure these benefits exist for sure.” P8, F 25-34y
Availability For me is the availability on the market the most important point. I can say I would try P13,F,25-34 y

them, but I don’t think I would go out of my way to buy them.”

Nutritional content

“I will be very happy to try these eggs for the fact that insects have good protein level. So, I
would not be surprised if research said that eggs fed with insects are better in quality and
nutritional content.”

P17,F over 34y

Taste

“Quality would be at least the same as the others in order for me to buy them. It can be the
best product in the world but If it doesn’t taste good, I wouldn’t support them.”

P4, M, 18-24 y
P8, F,25-34y

Disgust

“Taste and nutritional content. These attributes would be important only if you cover the
animal welfare and the other issues we discussed.”

P3,F 18-24y

3.4. Reactions and Opinions towards the Packaging

All participants showed positive reactions towards the packaging design. Partici-

pants mentioned that the box was very “engaging” and immediately brought them to the
concepts of “sustainability”, “welfare”, and “natural”. Even though these participants
showed an intention to try, the word “insects” written on the packaging would discour-
age some participants to purchase the product (4 cases). The word “natural”, instead,
would encourage some participants to try the product (3 cases).

All participants mentioned the importance of the free-range label on the packaging
(19). Everyone agreed that to effectively improve animal welfare, eggs hatched by hens

fed with insects should be produced according to high animal welfare standards, and thus,

these eggs should be marketed with a free-range label on the packaging.
Again, participants mentioned the importance of clearer information on the packaging

(6 cases) (Table 5).

Table 5. Reactions and opinions towards the packaging.

Main Factors

Main Quotes

Participant

Disgust

“I like the message on the back of the packaging, but on the front, the word ‘insect’ is
written three times and that kind of puts me off.”

(P4, M, 18-24 y)

Natural aspect

“Taste is important. So for me just saying ‘natural taste’ for me is fine, I like it, it’s a
good selling point. I'm convinced.”

(P18, F over 34 y)

Animal welfare standards

“There is nothing bad about increasing animal welfare. I still want a free-range egg.
T wouldn’t buy eggs from insect-fed caged hens”

(P5,F, 18-24 y)

Information

“I would like to see more evidence about the benefits. Why is this
product sustainable, etc.?”

(P1, M, 18-24 y)

3.5. Willingness to Buy for Insect-Fed Eggs

Most participants revealed they were willing to buy the product (18 cases). How-

ever, they required knowing the price before making any choice.

Only one participant showed less willingness to buy (1 case) due to the perceived

negative feeling towards insects (Table 6).
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Table 6. Willingness to buy insect-fed eggs.

Main Factors

Main Quotes Participant

“I would probably give this product a o, but I don’t know if I would buy it again. It really depends on

(P1, M, 18-24 y)

Price the price and how many are in the pack.”
“It depends on the price. How much do these eggs cost?” (P8, F, 25-34y)
Disgust “I might buy them. The only problem for me is that, there are insects in it!” (P3,F, 1824 y)

4. Discussion

Focus group results showed that among attributes participants look at when buying
eggs, the free-range and the organic label were the most important ones. Among mo-
tivations driving to free-range and/or organic eggs, participants mainly mentioned the
perception of higher animal welfare, better taste, better egg quality, higher nutritional
content, and high-quality feed. This result is in accordance with studies showing that
consumption of free-range and organic eggs, especially in the UK, is mainly related to
animal welfare concerns. Moreover, consumers who purchase cage-free eggs also associate
the enhanced animal welfare standards with higher quality, safety, and better taste of
eggs [37,38].

Although, as stated by Bennett et al. [37] and Pettersson et al. [38], consumers with
animal welfare concerns care little about the price of free-range and organic eggs, price in
this study was still an important determinant of purchase decision-making, acting as a
mediator between production method and affordability. Moreover, based on Fearne and
Lavelle [39], UK egg consumers can be segmented into two major clusters according to
price and production method. Our study confirmed that although for some participants
the production method was more important than price, for others, a low price was the only
attribute to consider.

Participants overall showed positive attitudes towards eggs from insect-fed hens [7,9,12,13,15].
In particular, with the provision of information, participants demonstrated that envi-
ronmental, food waste, and animal welfare benefits positively influenced intentions to
consume and purchase the product [5,10-12]. In line with the attributes that consumers
looked at when purchasing eggs, participants revealed that besides the benefits men-
tioned, factors such as production method, taste, quality, and nutritional value were
important for the evaluation of the product and its potential consumption [4,14,16]. Al-
though many participants believed that by eating insects, hens show higher welfare,
they also expected that these eggs should be at least produced and marketed as free-range.
Following Bennett et al. [37] and Rondoni, Asioli, and Millan [40], trust in the certification
institution was an important factor when evaluating the product.

Price, like certification, was an important determinant for purchasing. As already
found in many studies on insect-fed fish, participants were willing to purchase the prod-
uct [16-20]. However, assessing the price before purchasing appeared to be essential.

Some of the participants revealed disgust and rejection towards insects as feed, demon-
strating that this factor may act as a barrier to consumer’s intentions [9,13,14,20]. How-
ever, only for very few participants did disgust strongly reduce the intention to purchase
the product.

The lack of trust in the benefits of feeding hens with insects appeared to be a po-
tential barrier to acceptance. Consumers had limited knowledge on this product; there-
fore, they required more detailed information to evaluate it. According to Grunert [41], eco-
and animal-friendly food products have attributes of sustainability and animal welfare that
can be evaluated by consumers neither before nor after the purchase. Consequently, con-
sumers need to be provided with reliable information to increase their confidence and
trust in the product. In line with other studies, the provision of comprehensive informa-
tion about the benefits of feeding hens with insects may enhance awareness and, in turn,
increase consumers’ intentions to consume and purchase the product [13-15,20].
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Based on our findings, several implications for businesses and stakeholders may be
highlighted for the introduction of these eggs to the UK market.

Considering animal welfare concerns, the large market share of free-range eggs,
and the importance of labelling accredited by reliable institutions among UK consumers,
stakeholders should consider producing and selling eggs from insect-fed hens with en-
hanced animal welfare standards (e.g., free-range and organic labelling). Insects as feed
should be therefore considered more as an additional benefit associated with cage-free
eggs (e.g., free-range and organic). In contrast, insect-fed cage hens would be expected to
produce too few additional benefits to be accepted and consumed.

The lack of trust in the product and the limited knowledge about insects as feed among
consumers suggest that the provision of information about the benefits of feeding hens with
insects may increase trust in the product and enhance intentions. However, the negative
effect of the word “insects” on the packaging suggests the need to position the product on
the market specifying the use of insects as feed but without drawing excessive attention
to them on the packaging. In contrast, the positive effect of the word “natural” and the
positive attitudes towards benefits highlight the need for companies to position these eggs
as a natural, eco- and animal-friendly food product.

The study presents some limitations that should be addressed in future research or
a follow-up study. First, due to the restricted sample size, these findings are considered
to be exploratory research. Further research is required among a larger sample in order
to better define the determinants of consumer acceptance and marketing strategies. Sec-
ondly, considering that participants were not provided with information about quality,
nutritional content, and taste, further research is recommended in order to understand how
the product’s intrinsic attributes may affect consumers’ perceptions. Moreover, price is
an important determinant of purchasing. Given the increase in price from the benefits
provided, consumers are willing to purchase the product. However, whether consumers
are willing to pay a premium price for these eggs needs further investigation.

5. Conclusions

This is the first qualitative study exploring consumers’ attitudes and perception
towards eggs from insect-fed hens in the UK. It provides preliminary evidence regarding
factors affecting acceptance and consumption intentions towards eggs from insect-fed hens.

The study found that UK consumers have positive attitudes towards eggs from
insect-fed hens. Consumer acceptance appears to be driven by mainly the environmental,
animal welfare, and food waste benefits associated with feeding hens with insects. How-
ever, other egg attributes such as price, production method, taste, quality, and nutritional
value affect intentions. Price was an important factor when considering a potential pur-
chase. Therefore, whether consumers are willing to pay a premium price for these eggs still
needs to be clarified. Although disgust may negatively influence consumer acceptance and
intentions towards insects as feed, the lack of awareness about the product and the limited
knowledge about its benefits appear to be stronger barriers. With this in mind, our study
suggests that educating and informing consumers about the benefits of feeding hens with
insects may increase intentions to consume and purchase eggs from insect-fed hens.

The study also suggests the importance of trust in the egg certification on the pack-
aging. Based on the results, we can conclude that replacing soybean meal with insects
in hen feed has little effect on consumers’ preferences by itself. In order to encourage
consumer consumption, eggs from insect-fed hens should be produced and marketed
under enhanced animal welfare standards (e.g., at least free-range labelling).

Despite its exploratory nature, this study contributes to the limited literature on insect-
fed foodstuffs. Given the emerging area of research, this study may contribute and pave
the way for further qualitative and quantitative studies on the topic.
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