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In recent years, numerous studies have highlighted insects as a promising protein source for poultry feed, offering
environmental benefits and improved animal welfare. However, insects are still considered unconventional in
Western diets, limiting their acceptance among consumers. This study examines to what extent information on
animal welfare and environmental benefits of insect-based feed can counteract factors like neophobia and
established food habits, hence enhancing consumer acceptability of novel poultry products from animals fed with
insect-based feed. A contingent valuation survey involving 512 Italian consumers divided into four groups was
conducted: a control group with no information, an animal welfare information group, an environmental in-
formation group, and a group receiving both sets of information. Results indicate that providing information
about the advantages of insect-based feed can reduce consumer reluctance towards the innovative product.
Moreover, information on environmental benefits affects consumer preferences more than information on animal

welfare.

1. Introduction

The use of alternative feed in animal production is pivotal in the
discussion regarding the (un)sustainability of future food systems that is
happening at the international level. A sustainable food system “delivers
food and nutrition security for all in such a way that the economic, social
and environmental bases to generate food security and nutrition for
future generations are not compromised’’ (Lindgren et al., 2018). If the
UN Food Systems Summit of 2021 had the aim of delivering more sus-
tainable, equitable, and healthier food systems by raising public
awareness of the problem (United Nations, 2023), the more recent
meeting of July 2023 (UN Food Systems Summit +2) has brought to the
attention the importance of science, technology and innovation as ac-
celerators of a transformation towards more sustainable models (News
detail | UN Food Systems Coordination Hub WWW Document, 2023).
Hence the urgency of shifting global food production into a more sus-
tainable framework, where the aim is to produce “better” rather than
“more” food (Willett et al., 2019).

At this juncture, animal feed production significantly impacts the
environment. Currently, soybean cultivation for animal feed is rapidly
expanding, especially for poultry feed, which constitutes 53 % of total
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soy production (Dalgaard et al., 2007; Fraanje and Garnett, 2020). This
expansion is linked to extensive deforestation, clearing of natural
vegetation, and water pollution (Dreoni et al., 2022). Additionally,
global soy trade has substantial implications for Earth’s climate, emit-
ting significant greenhouse gases and further impacting the environment
(Song et al., 2021). Another important component of poultry feed pro-
duction is fishmeal (Hardy and Tacon, 2002), which also has significant
environmental implications. The production of fish meal, traditionally
derived from wild fish, can lead to local population collapses and affect
other marine life, causing environmental and social problems. This
practice raises concerns about the sustainability and ethics of using
wild-caught fish for feed production (Hasan and Halwart, 2009).

As the world’s population is expected to exceed 10 billion by 2060
(United Nations, 2023; United Nations Department for Economic And
Social Affairs, 2023) and meat consumption alone is projected to rise by
76 % between 2005/2007 and 2050 (Godfray et al., 2018), animal feed
production pressure on the environment is likely to increase in the near
future.

Given these premises, it is crucial to find alternative protein-rich
resources for the feed sector to meet market demand while reducing
the use of environmentally impactful inputs such as soybean meal and
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fishmeal (Olsen and Hasan, 2012; Mottet et al., 2017). In recent years,
numerous technological innovations have emerged to expedite the shift
towards more sustainable food systems, focusing on alternative proteins
(Herrero et al., 2020). These include developments in microalgae, cya-
nobacteria, and seaweed (Henchion et al., 2017; Parodi et al., 2018),
microbial proteins (Pikaar, et al., 2018a; Pikaar et al., 2018b), plant- and
dairy-based meat substitutes (Smetana et al., 2015), and bioactive
aquafeed ingredients (Sellars et al., 2015; Simon et al., 2019). Among
these, insects have emerged as a potential solution to enhance the pro-
ductivity and efficiency of the food chain (Van Huis et al., 2013). With
their high protein content (37-63 %), fats (20-40 %) and well-balanced
profiles of amino acids, fatty acids, minerals and vitamins (Van Huis
et al., 2013), insects represent a viable new source of protein. Insects
rearing requires minimal space, exhibits a high bioconversion ratio
(Oonincx and Boer, 2012) and can be accomplished using organic waste
streams, thereby reducing the environmental footprint and maximizing
the value of refuse (Smetana et al., 2016). Alongside their environ-
mental benefits, the use of insects as feed provides various advantages
for animal welfare. These include enhancing growth performances and
improving gut health. Insects are ethically suitable as feed since they are
lower on the sentience scale compared to vertebrates commonly used in
feed production. By promoting the use of insects as feed, there is an
opportunity to improve animal welfare by reducing the demand for
conventional feed sources (Biasato et al., 2022; Bongiorno et al., 2022).

Recognizing the urgent need to address food security and food sus-
tainability challenges, the regulatory framework concerning the pro-
duction and marketing of insect-based feed has undergone extensive
reform by EU legislators. These reforms align with the Sustainable
Development Goals (SDGs) and promote responsible consumption and
production practices. The EU regulations provide a framework to ensure
the safety, quality, and traceability of insect-based feed and promote the
transition towards more sustainable and resource-efficient food systems
(Vauterin et al., 2021). In this context, insect rearing falls under the
category of ‘farmed animals’ as defined in the EU Animal By-Products’
(ABP) legislation (Commission Regulation (EC) No 1169/2009, 2009).
All-related manufacturing processes have the potential to provide tools
to help biowaste reduction and conversion, following the so-called WISE
(Witfull - Indicative - Societal demands - Enforceable) principle (van
Raamsdonk et al., 2017).

A potential issue with the use of insect-based feed in animal pro-
duction is its low consumer acceptability. Consumers’ dietary choices
are critical to driving the transition to a sustainable food system (To-
wards Sustainable Food Consumption — SAPEA, 2023) and can deter-
mine the market success of transformative innovations (Heinola et al.,
2023). In general, there appears to be a greater acceptance of indirect
entomophagy among consumers, particularly among younger adults and
those exploring alternative food sources, compared to direct ento-
mophagy (La Barbera et al., 2021). Indirect entomophagy involves
consuming products derived from animals that have been fed with
insect-based feed, while direct entomophagy entails the consumption of
food directly integrated with insect proteins. For instance, consumer
acceptance of animals raised on insect meal varies across Brazilians,
with poultry and fish being more favoured over beef and pork (Dom-
ingues et al., 2020). Furthermore, Norwegian consumers tend to exhibit
higher acceptance of insect-based feed compared to their counterparts in
Portugal (Ribeiro et al., 2022). Another study shows that meat from
animals fed with insect meal tends to receive lower acceptance scores
compared to meat from free-range animals, with the disparity largely
attributed to a general aversion to insects. This study underscores the
necessity of highlighting the advantages of incorporating insect meal
into animal feed as a means to bolster awareness and acceptance among
consumers (Szendr¢ et al., 2020).

Either way, the nature of attitudes towards insect consumption is
generally complex, with younger individuals and males expressing more
favourable views. Overcoming, the hurdle of disgust is identified as
crucial for mainstream acceptance of insects as a food choice in Western
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societies (Videbak and Grunert, 2020). It has also been demonstrated
that initial exposure to insects positively influences sensory expectations
and the intention to try, serving as a strong predictor of behaviour
(Sogari et al., 2019). Additionally, a novel self-report instrument, the
Entomophagy Attitude Questionnaire (EAQ), has been developed to
address the shortcomings of existing measures. The EAQ encompasses
three key dimensions: negative evaluation of direct entomophagy
(associated with disgust), positive evaluation of direct entomophagy
(related to novelty and openness to new foods), and attitude towards
indirect entomophagy (the use of insects as feed for animals destined for
human consumption). Results indicate the instrument’s efficacy in
predicting intentions related to both direct and indirect entomophagy
(La Barbera et al., 2020).

Another important factor that is proven to play a role in consumers
acceptance of insect-based products is information. Baldi et al. (2021),
Menozzi et al. (2021) and Sogari et al. (2022) demonstrated that
acceptance of fish and duck farmed using insect-based feed is higher
among consumers who are informed about environmental benefits
related to the use of insect-based feed. The same tendency has been
found in German (Altmann et al., 2022) and Dutch consumers (Nar-
anjo-Guevara et al., 2021). Similarly, Spartano and Grasso (2021) found
a positive impact of information about the animal welfare benefits of
using eggs derived from laying hens fed with insect-based feed on con-
sumers’ acceptability. From the perspective of novel food instead,
Lombardi et al. (2019) demonstrated that providing information about
health and environmental benefits of using insects in products such as
cookies, pasta, and chocolate increases consumers’ willingness to pay
(WTP). For chocolate chip cookies with insect-based flour as ingredient,
it appears that having strong convictions about the health benefits of
eating insects, coupled with an awareness of positive environmental
effects, exerts a positive influence on the attitude and intention to
consume such products (Menozzi et al., 2017). In the end, for Michel and
Begho (2023), high levels of eco-consciousness and perceived agency,
coupled with low levels of food neophobia, are correlated with higher
valuations of cricket-based sausages.

This study contributes to this literature by investigating the relative
weight that consumers place on information regarding animal welfare
and carbon footprint benefits due to the use of insect-based feed in an-
imal production and the relative impact of this information on their WTP
for insect-fed poultry products. In addition, the paper explores whether
the joint provision of this information generates a synergic effect that
may inflate WTP for these products or not. The pattern used in our study
has also been employed to investigate consumers’ WTP for various types
of sustainability claims (Van Loo et al., 2014; Realini et al., 2023) and
even for more sustainable meat (e.g., pork) (De Valck et al., 2023;
Denver et al., 2023).

The emphasis on the poultry industry is driven by its substantial role,
constituting 79 % of global livestock production (Herrero et al., 2013).
According to the Food and Agriculture Organization (FAO) of the United
Nations, global poultry meat production reached 136 million tons in
2022, growing annually at a rate of 2.6 %, making it the primary
contributor to the meat industry. Whitin this framework, chickens are
the most widely raised for meat globally (Mottet and Tempio, 2017).
Chicken meat is a popular choice among consumers due to its favourable
muscle fibre composition and nutritional attributes. Compared to other
poultry species, chicken breast meat is known for its lean nature and
relatively high protein content (Ali et al., 2007). It is often preferred by
health-conscious individuals seeking a lean source of animal protein
(Farrell, 2013).

The decision to focus on the provision of animal welfare and carbon
footprint benefits stems from the fact that European consumers appear
to be rather sensitive to these issues when it comes to purchase food
products. There has been a noticeable increase in European citizens’
interest in animal welfare, with the percentage of people expressing
concern about this issue rising from 34 % in 2006 to 57 % in 2016
(Alonso et al., 2020). According to the Eurobarometer survey platform
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of the European Union, at the moment, a significant 84 % of Europeans
express the belief that the welfare of farmed animals should receive
better protection in their country than it currently does (Attitudes of
Europeans towards animal welfare - ottobre 2023). Recent research
show that animal welfare labels can increase consumer WTP for animal
products (Miranda-de la Lama et al., 2017; Gross et al., 2021; Cerroni
et al., 2022). At the same time, over three-quarters (77 %) of European
citizens consider climate change to be a very serious problem nowadays
(Climate change - Luglio 2023), and likewise, following the pattern
previously presented for animal welfare concerns, several studies
demonstrate that consumers are willing to pay a higher premium for
foods with a lower carbon footprint (Macdiarmid et al., 2021; Pink et al.,
2022; Asioli et al., 2023).

This study aims to investigate how providing information affects
consumer acceptance of poultry products derived from animals fed with
insect-based feed. Specifically, it explores whether emphasizing benefits
related to animal welfare and/or environmental sustainability can
counteract the negative influence of factors like neophobia and dietary
habits on consumer acceptance of insect-fed poultry products. The pri-
mary hypothesis suggests that exposure to information about insect-
based feed will positively impact consumer acceptance. Secondary hy-
potheses propose that information on animal welfare and environmental
aspects of insect-based feed will decrease food neophobia and bolster
consumer acceptance. Additionally, it’s hypothesized that the combined
effect of information on both animal welfare and environmental aspects
of insect-based feed will have a greater impact on consumer acceptance
compared to either aspect alone. This research seeks to empirically
validate these hypotheses through a survey involving Italian consumers.

2. Materials and methods
2.1. Sample and data collection

The questionnaire was web-programmed using Qualtrics (Qualtrics,
Provo, UT) and it was distributed among a representative sample of 512
Italian consumers who are older than 18 years, responsible for grocery
shopping in their family unit, and meat consumers'. Treatment groups
are balanced in terms of age and gender. The survey was conducted
between January 24th and February 1st, 2023. All participants were
aware that their answers would be used for scientific purposes only.
After a pilot test to determine the length and overall understanding of
the questions, the survey was revised prior to administration. We, then,
conducted two quality checks: initially, we excluded all participants
who completed the questionnaire in less than 5 minutes. Subsequently,
we verified participants’ responsibility for grocery shopping in their
household through the screening question QO (see footnote 1).

Table 1 provides an overview of the main sociodemographic char-
acteristics of our panel in comparison with the equivalent Italian pop-
ulation. It includes gender, age, education level, net annual income, and
geographical area of residence. A total of 512 subjects (50 % men), aged
between 18 and 82 with an average age of 48.9, completed the survey.
These two data points align with the statistics of the Italian population.
Most respondents declared to have a high level of education, with 58 %
declaring they had completed the high school education cycle and 17 %
obtaining a Master’s degree, a result that does not deviate significantly
from what is reported by the majority of the Italian population. The 35 %
of our respondents declared a net annual income between 15,001€ and
28,000€, which is in line with the average annual income calculated in

! The evaluation of these two criteria was conducted by analysing the re-
sponses to the following questions: question Q0 “Who typically handles grocery
shopping in your family?” and question Q5 “Which of the following best describes
your eating habits? Select the one where you better identify yourself among those
proposed.” Each question, whit its complete list of response items, is available in
Appendix 1.
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Table 1
Demographic and socio-economic distribution in the sample and in the Italian
population.

Survey Italian
sample population®
Male (%) 50 49
Age (years) 49 46
Education (%)"
Primary school 1 15
Lower secondary 10 30
Upper secondary 58 35
Bachelor’s degree 9 20°
Master’s degree 17
Post graduate degree
Income (net annual income) ( %)d
< 15,000 € 24 NA
15,001 - 28,000 € 35 NA
28,001 - 55,000 € 33 NA
55,001 — 75,000 € 6 NA
> 75,000 € 2 NA
Geographical area (%)°
Town with less than 5,000 inhabitants 11 25'
Town with less than 10,000 inhabitants 16
City with population between 10,000 and 22 41
30,000 inhabitants
City with population between 30,000 and 21 345
100,000 inhabitants
City with more than 100,000 inhabitants 30

@ Values from Italian National Institute of Statistics (ISTAT).

> Report ISTAT of December 15, 2022.

¢ Data include the sum from Bachelor’s, Master’s and Post graduate degree.

4 The average annual income for Italian population, in 2020, is 21,570€
(source: Ministry of Economy and Finance, press release of April 13™ 2022).

¢ Values from Statistical office of the European Union (Eurostat) which refers
to 2018.

f Data include the sum of the first two categories (Town), reported as “Rural
area”.

8 Data include the of the last two categories (City), reported as “Major city”.

2020 for the Italians of 21,570€ Press Release of April 13th, 2022, from the
Ministry of Economy and Finance (Press Release, 2022). Regarding the
geographical area of residence, 30 % of the sample lived in a city with
more than 100,000 inhabitants, while 19.7 % lived in the northern
Italian region of Lombardy (101 participants out of 512). This is also
consistent with the statistics of the country.

In terms of occupation, 68.7 % of participants claimed a job category
not included in the list proposed (i.e., Agriculture, Trade, Large-scale
retailers, Education and Research, Food services, Zootechnic). More-
over, the average number of people per family unit is declared to be 2.8.
Regarding purchasing and eating habits, most respondents declared to
follow an omnivorous diet (88.8 %), while 72.2 % reported consuming
poultry meat once or twice per week. Finally, the panel’s purchasing
habits are framed as follows: 66.9 % buy poultry products at the su-
permarket, while the weekly average cost for groceries is 110.09€, and
18.04€ is specifically spent on poultry products.

2.2. Questionnaire design

The survey was divided into five sections, categorized as follows: i)
familiarity questions about chicken nutrition and the use of feed for
poultry farming; ii) information provision and willingness to pay (WTP)
elicitation; iii) behavioural questions; iv) attitudinal questions; and v)
socio-demographic questions. The full survey can be found in Appendix
1.

In Section 1, respondents were asked to rate their degree of agree-
ment on a 7-point Likert scale with four statements related to current
chicken dietary patterns and poultry feeding processes. Responses to
these questions allow for the creation of a participant-specific familiarity
index. Following, the full text for each statement is reported:
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1. Chickens are omnivorous animals: the omnivore eats without
distinction both animal-derived products (e.g., meat, insects, etc.)
and plant-based products (e.g., leaves, roots, algae, microflora) (Wan
et al., 2021);

2. The conventional feed used for poultry nutrition includes insect meal
or insect live larvae (Bosch et al., 2019);

3. The European Union, in July 2021, stated that it is allowed to use
insects to produce poultry feed (Commission Regulation (EU)
2021/1372, 2021);

4. Using insects to produce poultry feed has beneficial effects on animal
welfare (Dabbou et al., 2018).

All four assumptions were then included in a scale renamed the
Poultry Farming Scale (PFS), with the aim of assessing consumer per-
ceptions and attitudes towards different aspects of poultry farming
practices. The affirmations included in this scale are all true. They are
related to the research objectives and the literature presented on poultry
farming practices and consumer perceptions of insect-based feed. The
reliability of the PFS was evaluated using Cronbach’s alpha, to ensure
high internal consistency between scale items: the scale can be consid-
ered reliable as the value corresponds to 0.7.

The second section of the questionnaire focused on the elicitation of
respondents’ WTP for two different 400 g chicken breasts. We used the
contingent valuation method (CVM), a popular stated preference elici-
tation technique that has been recently used to elicit WTP for insect-
based feed and food products (e.g., Giotis and Drichoutis, 2021).
Initially, we provided each respondent with brief definitions of the
products under consideration. The “conventional product” was
described as a chicken breast in a portion of 400g derived from animals
fed with conventional feed, while the “innovative product” was
described as a chicken breast in portion of 400g derived from animals
fed with innovative feed. Both definitions included descriptions of
“conventional” and “innovative” feeds. The “conventional” feed mainly
consisted of corn, soybean meal, and other grains supplemented with
necessary nutrients for animal growth (e.g., calcium and sodium). The
“innovative” feed, on the other hand, consisted of conventional feed
integrated with a maximum of 10 % insect meal or insect live larvae, as
reported by the consistent literature on the use of Black soldier fly
(Hermetia illucens) as an ingredient for insect-based feed (Dabbou et al.,
2018; Cullere et al., 2019; Schiavone et al., 2019; Bellezza Oddon et al.,
2021), considering the daily feed intake, i.e., the amount of feed that is
eaten when the animal has access to feed on a truly ad-lib basis. Both
descriptions reported that all animals involved were raised in Italy, ac-
cording to the ground breeding system. In the following question, we
asked respondents to indicate their maximum WTP for both conven-
tional and innovative products using a payment scale ranging from O € to
4 €, with a €0.25 price increments based on the price of chicken meat per
kilogram in supermarkets (approximately 8€/kg). The sample was
randomly split into four group: i) a control group receiving no infor-
mation about potential benefits; ii) an animal welfare informational
group receiving information about animal welfare benefits; iii) a carbon
footprint informational group receiving information about carbon
footprint benefits; and iv) an information group receiving information
about both animal welfare and carbon footprint benefits.

The third, fourth and fifth sections presented behavioural, attitudinal
and socio-economic questions. More details are provided below.

The third section presented a set of behavioural questions investi-
gating respondents’ current food purchasing and consumption behav-
iour. For example, we collected data on the frequency of poultry meat
consumption, and the degree of sustainability of respondents’ diets. The
latter was elicited using a revised version of the Food Consumption
Sustainability (FCS) scale developed by Endrizzi et al. (2021).

The fourth section consisted of attitudinal questions exploring re-
spondents’ degree of food neophobia, their beliefs regarding the impact
of food quality on animal welfare and the impact of poultry farming on
climate change, and the perceived impact that animal welfare,
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environmental sustainability and price of food products have food on
purchasing decisions. Food neophobia was elicited using the food neo-
phobia (FN) scale developed by Pliner and Hobden (1992).

Finally, sociodemographic data were collected from each respon-
dent, including education level, geographical area of residence, and net
annual income.

2.3. Informational treatments

Respondents were randomly assigned to one of the four information
treatments. These are balanced in terms of gender and age.

1. Control group: consisting of 128 individuals who received no infor-
mation treatment and were directly sent to the willingness to pay
question;

2. Welfare information treatment group: consisting of 124 individuals,
this group received information on the welfare benefits (Ipema et al.,
2020; Colombino et al., 2021; Biasato et al., 2022) associated with
the use of insect-based feed in poultry diets;

3. Carbon footprint information treatment group: consisting of 130
individuals, this group received information on the environmental
benefits (Salomone et al., 2017; Dorper et al., 2021; Smetana et al.,
2021; Kuepper and Stravens, 2022) associated with the use of
insect-based feed in poultry diets;

4. Both information treatment group: consisting of 130 individuals, this
group received information that included both welfare and carbon
footprint treatments, offered in a randomized order.

The full version of each information treatment is provided in Ap-
pendix 1. Treatment groups were balanced in terms of gender and age by
design.

3. Statistical analysis
3.1. Econometrics models

For all statistical analysis, we used the statistical software R (version
4.2.3). To test whether informational treatments have an effect on
consumers’ acceptability of the innovative product, the following model
(Model 1) was estimated using an ordinary least square (OLS) estimator:

PPi= a+ P CARBON_FOOTPRINT;
+ BoonBOTH; + pX; + € @

WELFARE; + B

carbon_footprint

Where PP; is the price premium of the respondent i for the innovative
product calculated by subtracting the WTP for innovative products (IP)
from the WTP for conventional products (CP): PP = WTP;p — WTPcp. The
categorical variable WELFARE, CARBON_FOOTPRINT, and BOTH indi-
cate whether respondent i belongs to the welfare, carbon footprint or
both information treatment, respectively. The vector variable X consists
of two variables. AGE is a continuous variable indicating respondents’
age, while EI PURCHASE is a continuous variable indicate the perceived
influence of the environmental impact on food purchasing. The latter
was elicited using a Likert scale asking respondents to state their level of
agreement, on a scale from 1 to 7, with the following statement, “How
much does the environmental impact related to food production affect
your food buying choices?”. These two variables were included into the
model as control because they differed across treatment groups, based
on the estimation of a multinomial logit model testing difference in
subsample compositions. More information on the model is available in
Appendix 2.

To test whether information had an impact on the relationships be-
tween different drivers of consumer preferences and the premium price
for the innovative product, Model 1 was enriched by incorporating
additional variables. Model 2 — Neophobia test whether incorporate the
following additional variables: i) NEOPHOBIA that indicates the level of
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respondents’ neophobia; ii) Welfare X NEOPHOBIA that interacts the
treatment variables WELFARE with the variable NEOPHOBIA and cap-
ture whether the impact of neophobia on price premium varies in the
welfare information treatment with respect to the control group; iii)
Carbon footprint X NEOPHOBIA that interacts the treatment variables
CARBON_FOOTPRINT with the variable NEOPHOBIA and capture
whether the impact of neophobia on price premium varies in the carbon
footprint informational treatment with respect to the control group; iv)
Both X NEOPHOBIA that interacts the treatment variables BOTH with the
variable NEOPHOBIA and capture whether the impact of neophobia on
price premium varies in the both information treatment with respect to
the control group. The variable NEOPHOBIA is a continuous variable
that is elicited in the questionnaire using the food neophobia (FN) scale
by Pliner and Hobden (1992). The internal validity of the FN scale is
relatively good with a Cronbach’s alpha value equal to 0.8 (Ursachi
et al., 2015a).

Model 2 - Feed Welfare and Model 2 - Poultry Climate Change have a
very similar structure. These models replace the variable NEOHOPBIA
with the variable AW _FEED and the variable CC_POULTRY, respectively.
AW _FEED and CC POULTRY indicate respondents’ beliefs regarding the
extent to which animal feed quality influences animal welfare and
poultry farming activity contributes to climate change, respectively.
Likert scales from 1 to 7 were used to elicit these beliefs.

To identify factors driving consumers’ acceptability of the innovative
product, an additional model was estimated. Model 3 regresses PP for
the innovative product for all the treatments on a set of potential
behavioural, attitudinal and socio-economic drivers, as it follows:

PPi = a+ ﬂbehav[awBEHAVIOUR" + ﬂﬂﬂiftfdf’ATTITUDEi
+ PBsocio_ecovSOCIOECON; + ¢; 2

Among behavioural drivers, we included the following variables. The
categorical variables CONS FREQ MEDIUM and CONS_FREQ HIGH re-
fers to respondents who moderately (one per month) and regularly
(more than once per month) consume chicken products, respectively.
The baseline CONS_ FREQ LOW indicate those respondents that rarely
(less than once per month) consumer chicken products. In addition we
included CONS SUST, a continuous variable referring to the degree of
sustainability of respondents’ diets elicited using a revised version of the
Food Consumption Sustainability (FCS) scale developed by Endrizzi
et al. (2021), which internal validity is deemed acceptable, as indicated
by Cronbach’s alpha values equal to 0.7 (Ursachi et al., 2015a).

Among attitudinal drivers, the following variables were incorporated
into the model. KNOW_PF is a continuous variable indicating re-
spondents’ level of knowledge regarding farmed chickens’ diets elicited
via the PFS. The internal validity of PFS is acceptable according to
Cronbach’s alpha values equal to 0.7 (Ursachi et al., 2015b)%. NEO-
PHOBIA is the same variable used in Model 2 — Neophobia. PRICE -
PURCHASE, EI PURCHASE, and AW_PURCHASE refer to respondents’
perceived impact of price, environmental sustainability and animal
welfare influence their grocery shopping, respectively. These variables
were elicited by asking respondents how much price, environmental
sustainability and animal welfare affect their grocery shopping using
Likert scales ranging from 1 to 7.

Among socio-economic drivers, the following variables are consid-
ered. AGE is a continuous variable referring to respondents’ age in years,
MALE is categorical variable indicating gender, INCOME is a continuous
variable indicating the household’s net income in 2022, and EDU is a
continuous variable showing respondents’ level of education.
LARGE CITY and MEDIUM_CITY are categorical variables referring to
respondents who live in cities with more than 100,000 inhabitants and
cities between 10,000 and 100,000 inhabitants, respectively. The

2 A Cronbach’s alpha value above 0.6 is considered acceptable, while a value
above 0.7 is considered good to optimal, as reported by Ursachi et al. (2015).
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baseline is SMALL CITY indicating respondents who live in towns with
less than 10,000 inhabitants. Summary statistics for all variables
included in our models are reported in Table 2. The column labelled
"Question ID" contains the code assigned to the question from which the
variable was derived in Appendix 1.

4. Results
4.1. Effects of information on premium price for the innovative product

The average PP price for the innovative product is -0.58€ (SD =
1.29). This suggests that our sample is generally not willing to purchase
the innovative chicken product based on the use of insect feed. This is
consistent with previous empirical literature showing that the accept-
ability of insect-based food is low among western consumers (Caparros
Megido et al., 2016; Giotis and Drichoutis, 2021; Wendin and Nyberg,
2021). While studies indicate a significant proportion of respondents in
Western countries are willing to consume meat produced from
insect-based feed, there remain barriers such as disgust, lack of famil-
iarity, and concerns about food safety that discourage consumers from
trying these products (Bunker and Zscheischler, 2023). However, our
results, reported in Fig. 1, suggest that informational treatments have an
impact on PP. The average PP in the control group is -1.09€ (SD = 1.46),
in the welfare information treatment group is -0.49€ (SD = 1.25), in the
carbon footprint information treatment group is -0.35€ (SD = 1.17), and
in both information treatment group is -0.43€ (SD = 1.16). A
non-parametric Kruskal-Wallis test suggest that such differences are
statistically significant at the 1 % level.

These results are confirmed by the estimation of Model 1 using the
OLS estimator. Results reported in Table 3 indicate that respondents
exposed to the carbon footprint information treatment are willing to pay
0.40€ more than respondents who did not receive the treatment. At the
same time, respondents who received welfare information and both
information treatments are willing to pay, respectively, 0.27€ and 0.32€
more than respondents who received no treatment. These results suggest
that respondents’ reluctance towards the use of insect-based feeds can
be partially mitigated by informational treatments that highlight the
environmental and animal welfare benefits of using insect as animal
feed. Also, our results show that information about environmental
benefits is more impactful than information on animal welfare benefits.
This is consistent with previous empirical literature showing that in-
formation on the positive externalities generated by the use of insect-
based feed can reduce respondents’ negative responses to novel food
products based on the use of insect feeds (Baldi et al., 2021; Giotis and
Drichoutis, 2021; Menozzi et al., 2021). Simultaneously, the greater
impact of environmental information on willingness to pay compared to
animal welfare information might stem from our panel of consumers
exhibiting a heightened interest in the sustainability aspects of their
food choices. Recent literature on Italian consumers indeed indicates an
increasing concern for environmental sustainability in food expendi-
tures (Laureti and Benedetti, 2018; Predieri et al., 2023; De Marchi et al.,
2024), extending beyond innovative products to conventional ones. This
factor likely played a significant role in influencing our findings
regarding willingness to pay.

These results shed light on the role that information on animal
welfare of animal raised using insect feed. While information on animal
welfare per se reduces negative responses to the innovative product, it
appears to diminish the positive impact on environmental benefit when
the two information are jointly provided. A similar, but opposite, pattern
is found in the study by Ankamah-Yeboah et al. (2019), where a discrete
choice experiment was employed to investigate the preferences of
German consumers for farmed rainbow trout. In this case, when the
information emphasizes both environmental and animal welfare con-
cerns, respondents’ marginal utility is greater than in the control sample
but less than in the animal welfare-focused sample. This suggests that
the environmental information seems to reduce the positive influence of
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Table 2
Summary of statistics of dependent and independent variables of Model 3.
Variable Question Definition M SD Min Max
ID
PP Q3-Q4 = WTP;p — WTP¢p -.588 1.298 - 4€ 3.50€
AGE Q15 Age in years 48.97 16.03 18 82
MALE Q14 =1 if Male, .500 .500 0 1
= 0 otherwise
INCOME * Q20 =1 if <15,000€, 2.271 .954 1 5

= 2if 15,001€ - 28,000€,
= 3 if 28,001€ - 55,000¢,
= 4 if 55,001€ - 75,000€,
= 5if >75,000€

LARGE_CITY = 1 if city with more than 100,000 inhabitants .300 459 0 1
= 0 otherwise

MEDIUM_CITY Q19 =1 if cities between 10,000 and 100,000 inhabitants 427 495 0 1
= 0 otherwise

SMALL_CITY = 1 if town with less than 5,000 inhabitants 271 .455 0 1
= 0 otherwise

CONS_FREQ_HIGH = 1 if consumption of chicken products is more than once per month .052 223 0 1
= 0 otherwise

CONS_FREQ MEDIUM Q6 = 1 if consumption of chicken products is once per month .087 .283 0 1
= 0 otherwise

CONS_FREQ_LOW =1 if consumption of chicken products is less than once per month .859 347 0 1
= 0 otherwise

EDU Q17 = 1 if Primary school, 3.461 1.055 1 6

= 2 if Lower secondary,

= 3 if Upper secondary,

= 4 if Bachelor’s degree,

= 5 if Master’s degree,

= 6 if Post graduate degree

KNOW_PF Q1 Index related to Poultry Farming Scale (PFS) = the average score of the 4 items of the PFS scale. 4299 1392 1 7

FOOD_NEOPHOBIA Q12 Index related to Food Neophobia Scale (FNS) = the average score of the 10 items of the FNS scale 3.798 1.068 1 7
(some of which were reverse coded as opposites).

CONS_SUST Q10 Index related to Food Consumption Sustainability (FCS) = the average score of the 10 items of the FCS ~ 3.886  1.071 1 7
scale (some of which were reverse coded as opposites).

AW _FEED Q11 Agreement with the assumption “How much do you think feed quality has an impact on animal 5906 1.254 1 7
welfare?” (at 7 levels) "

CC_POULTRY Q11 Agreement with the assumption “How much do you think poultry farming has an impact on climate  4.834 1.576 1 7
change?” (at 7 levels)

PRICE_PURCHASE Q11 Agreement with the assumption “How much does the price affect your grocery shopping?” (at 7 levels) ~ 5.365 1.210 1 7

EI_PURCHASE Q11 Agreement with the assumption “How much does the environmental impact related to food production ~ 4.885  1.495 1 7
affect your buying choices?” (at 7 levels)

AW_PURCHASE Q11 Agreement with the assumption “How much does animal welfare affect your buying choices?” (at 7 5385 1363 1 7
levels)

M = Mean, SD = Standard deviation.
@ The values were divided by 100 to set the variable as continuous.
b From 1 = very little to 7 = a lot.
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Fig. 1. Variability of values for premium price according to information treatments.
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Table 3
Ordinary least square regression model for the effect of each
treatment on premium price.

Dep. Variable: PP Model 1°
Carbon footprint 4027
(0.166)
Welfare .2778*
(0.165)
Both 3266
(0.166)
AGE -.0194**
(0.003)
EI PURCHASE .0756**
(0.367)
Constant -.2601
(0.322)
R? 1071

Wald Post-estimation Test
Carbon footprint VS Welfare
Welfare VS Both

Carbon footprint VS Both

" p<0.01.
" p<0.05.
# Robust standard errors in brackets.

the animal welfare information treatment. A pattern that is perfectly
symmetrical to our results and suggests the need for further in-depth
research in this context.

4.2. Effects of information on potential drivers of preferences for the
innovative product

Table 4 shows results from the estimation of Model 2 — Neophobia,
Model 2 - Feed Welfare, and Model 2 - Poultry Climate Change.

Results from the estimation of Model 2 — Neophobia show that,
despite neophobia negatively affecting participants’ willingness to pay a
premium price for the innovative food, all interaction terms are not
statistically different from zero. This suggests that the relationship be-
tween NEOPHOBIA and PP does not change between any of the infor-
mational treatments and the control group. Hence, we conclude that the
difference in WTP for innovative products with respect to the traditional
products detected across groups cannot be explained by variations in the
level of neophobia across groups. This is also confirmed by the fact that
the level of neophobia elicited via the FNS is not statistically different
across groups according to the non-parametric Kruskal-Wallis test
(Fig. 2).

Similar results are obtained estimating Model 2 — Feed Welfare. All
interaction terms are not statistically different from zero, meaning that
the relationship between AW_FEED and PP does not change between any
of the informational treatment and the control group. Hence, difference
in WTP for the innovative products with respect to the traditional
detected across groups cannot be due to variations in the perceptions of
the impact of feed quality on animal welfare across groups. This is also
confirmed by the fact that perceptions do not statistically differ across
group according to the non-parametric Kruskal-Wallis test (Fig. 3).

Results from the estimation of Model 2 — Poultry Climate Change
provide slightly different results. The interaction terms Both X
CC_POULTRY is positive and statistically significant at the 1 % level,
meaning the provision of the full set if information has an impact on the
relationship between CC_POULTRY and PP. Specifically, an increase in
the perception of the impact of poultry farming on climate change in-
flates the price premium for innovative products when the full set of
information is provided compared to when no information is provided.
Our first hypotheses would be that the provision of information makes
respondents more aware of the impact of the poultry sector on climate
change, but our boxplot in Fig. 4 and results from the non-parametric
Kruskal-Wallis test do not support this hypothesis. Respondents have
the same level of awareness across groups. Hence, we argue that other
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Table 4

Ordinary least square regression models for the effects of interactions between
NEOPHOBIA, AW_FEED and CC_POULTRY with each information treatment on
premium price.

Dep. Variable: PP Model 2 - Model 2 -Feed  Model 2 - Poultry
Neophobia® Welfare? Climate Change”
Carbon footprint 7490 .3620 -.2610
(0.580) (0.698) (0.506)
Welfare .1033 .0537 .0831
(0.562) (0.810) (0.493)
Both 7444 1287 -.6220
(0.544) (0.793) (0.471)
AGE -.0147+* -.0192* -.0197+*
(0.003) (0.003) (0.003)
EI PURCHASE .0379 .0935** .0451
(0.365) (0.038) (0.046)
NEOPHOBIA -.2473%* - -
(0.095)
Carbon footprint X -.0858 - -
NEOPHOBIA (0.144)
Welfare X .0505 - -
NEOPHOBIA (0.140)
Both X NEOPHOBIA -.1092 - -
(0.134)
Constant 6219 - -
(0.488)
AW_FEED - -1171 -
(0.086)
Carbon footprint X - .0027 -
AW_FEED (0.114)
Welfare X AW_FEED - .0366 -
(0.131)
Both X AW_FEED - .0311 -
(0.129)
Constant - .3460 -
(0.602)
CC_POULTRY - -.0434
(0.069)
Carbon footprint X - - 1341
CC_POULTRY (0.097)
Welfare X - - .0421
CC POULTRY (0.097)
Both X CC_POULTRY .1978**
(0.091)
Constant - - .1092
(0.416)
R? .1588 1168 .1886

™ p < 0.01, *p < 0.05.
@ Robust standard errors in brackets.

behavioural mechanisms are at work here.

Collectively, there are various studies that illustrate the influence of
emotions on individuals’ WTP for various products and experiences. If
Bates et al. (2023) demonstrated that emotions are critical in influencing
WTP for meat alternatives, such as insect-based food, other studies
indicate that consumers’ awareness of climate change can impact their
willingness to choose and pay for climate-smart food products (Predieri
et al., 2023). In general, people are willing to pay more to experience
positive emotions than to avoid negative ones (Lau et al., 2013), hence
the analysis of multiple factors simultaneously could be the key to
thoroughly understanding which mechanisms, in synergy, most influ-
ence WTP.

Overall, we find that the provision of information has an impact on
price premiums for the innovative products. However, this impact is not
driven by an increase in the level of awareness stimulated by informa-
tion. Rather information seems to stimulate some behavioural mecha-
nisms that somehow increase acceptability of the innovative products.
Further research is definitively needed on the mechanism that drive the
positive impact of information on acceptability of innovative products.
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4.3. Factors driving respondents’ acceptability of the innovative product

Table 5 shows results from Model 3. Results show that on average the
PP decreases with age as suggested by the negative and statistically
significant (p < 0.01) coefficient related to the variable AGE. There is
evidence in the literature that older consumers are less inclined to
purchase novel food (Bazoche and Poret, 2021; Giotis and Drichoutis,
2021). When it comes to insect-based feed, a similar situation arises:
while it’s generally more likely to be accepted by consumers, younger
individuals tend to be more inclined to accept it compared to the elderly
(Baldi et al., 2021; Roccatello et al., 2024). Females display lower PP
than males as implied by the statistically significant (p < 0.01) coeffi-
cient related to the variable MALE. Males are willing to pay nearly 0.25€
more than females. This can be explained by the fact that females, in
general, tend to be less inclined to accept innovative technologies
(Nocella et al., 2023), as they are often more risk-averse compared to
males (Jianakoplos and Bernasek, 1998; Eckel and Grossman, 2008).
Moreover, given that women tend to exhibit higher disgust sensitivity

towards insects for food production, it could be assumed that they find
the proposed innovative product more disgusting, and consequently,
they may be less willing to pay for it (Hartmann and Siegrist, 2016; Egolf
et al., 2018; Kroger et al., 2022).

The negative and statistically significant coefficient LARGE_CITY (p
< 0.05) indicates that respondents living in urban areas larger than
100,00 inhabitants are less willing to accept and to pay for the inno-
vative product. While previous research suggests that urban areas are
generally associated with higher levels of acceptability towards in-
novations compared to rural areas (Aryal et al., 2018), our results could
be related to the fact that consumers living in rural areas are aware of the
fact that avian species commonly eats insects.

This is confirmed by the fact that PP increases with the PFS’s score as
indicated by the statically significant coefficient KNOW PF (p < 0.01).
This implies that respondents who have a better knowledge regarding
farmed chickens’ diets pay higher PPs as previously observed by La
Barbera et al. (2016) in their study on functional food. Another study,
which examines the willingness to pay of smallholders Kenyan farmers
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Table 5
Ordinary least square regression model to test the effect of
determinants on premium price for all respondents.

Dep. Variable: PP Model 3"
AGE 0122+
(0.004)
MALE .2487+*
(0.117)
INCOME -.0031
(0.003)
MEDIUM_CITY -.1681
(0.138)
LARGE_CITY -.2764*
(0.151)
CONS_FREQ MEDIUM -.4469
(0.316)
CONS_FREQ HIGH -.4405*
(0.252)
EDU .0169
(0.062)
KNOW_PF 1645+
(0.043)
CONS_SUST -.0229
(0.056)
FOOD_NEOPHOBIA 2267
(0.060)
AW_FEED -.0844
(0.048)
CC_POULTRY .0737
(0.048)
PRICE_PURCHASE .0292
(0.052)
EI PURCHASE .0570
(0.051)
AW _PURCHASE -.0833
(0.052)
Constant 1.010
(0.637)
R> .2083
' p<0.01.
“ p < 0.05.

@ Robust standard errors in bracket.

for insect-based feed to nourish poultry, pigs, and fish reveals that a
comprehensive understanding of the subject positively influences the
willingness to pay (Chia et al., 2020).

The negative and  statistically

significant  coefficient

CONS_FREQ HIGH (p < 0.05) indicates that respondents who consume
more chicken are less willing to accept and to pay the innovative
products.

Finally, we find that food neophobia has a substantial negative
impact on PP for the innovative product. The coefficient related to the
variable FOOD_NEOPHOBIA is negative and statistically significant (p <
0.01). This result is clearly in line with the substantial literature on the
subject. As pointed out by Lombardi et al. (2019), higher levels of food
neophobia negatively impact WTP for insect-based food. This also true
for other novel products such as functional pasta (Palmieri et al., 2021),
patties enriched with healthier ingredients (Kallas et al., 2019), and eggs
enriched with Omega-3 fatty acids (Palmieri et al., 2022). Similarly,
insect-based feed is no exception: high levels of food neophobia make
consumers more reluctant to consume these products, even in the
context of indirect entomophagy (Bazoche and Poret, 2021). Addition-
ally, food technology neophobia, a personality trait that influences
consumers’ willingness to accept new food technologies, has been found
to have a mixed impact on attitudes toward new food technologies
(Siegrist and Hartmann, 2020).

5. Discussion

New technologies for the development of alternative proteins
become crucial for the transition towards more sustainable food systems
(Prause et al., 2021). Among others, the use of insect in human and
animal production has captured the attention of policy makers and it is a
pivotal part of the food policy agenda (Mylan et al., 2023). However,
among western consumers, acceptability of insect-based food is rather
low (e.g., Caparros Megido et al., 2016; House, 2016; Tan and House,
2018), and hence the public and private sector should find solutions to
overcome this issue and make these product more acceptable. Our study
acts in this direction, exploring the extent to which information can
facilitate purchasing and consumption of food products manufactured
using insect-based feeds in Italy.

In the present study, the term "innovative" was used to characterize a
chicken breast derived from animals fed Black Soldier Fly meal or live
larvae. This innovation is in line with emerging trends in sustainable
agriculture and new alternative protein sources (Schiavone et al., 2019).
By describing or labelling the product as "innovative," our aim was to
underline its potential environmental and nutritional benefits, as well as
its role in addressing challenges in conventional animal feed production.
However, it is important to consider the potential impact of the term
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"innovative" on consumer perceptions and willingness to pay (WTP) for
the product. The term "innovative" may evoke notions of novelty and
potentially improved breast meat quality compared to conventional
products. Consequently, consumers’ WTP for the innovative product
could be influenced, as it is perceived to offer unique benefits or
addressing specific preferences or concerns. Nevertheless, it is important
to recognize that consumer acceptance and WTP for novel feed products
may be influenced by various factors, including cultural aspects, indi-
vidual preferences, the perceived balance of risks and benefits, and
regulations concerning novel feed ingredients (Nazzaro et al., 2019).

A relatively distinct profile of Italian consumers and their prefer-
ences for food products manufactured using insect-based feed can be
drawn based on our results. On one hand, there is an apparent hesitance
to pay a premium for chicken breasts from animals fed with insect-based
feed. This is consistent with previous empirical findings related to
innovative meat, e.g. cultured meat and farmed duck fed with insect-
based feed (Mancini and Antonioli, 2019; Menozzi et al., 2021). In our
study, we also investigate whether consumer preferences and WTP are
mediated by other factors regardless of the information provision.
Consumer prior knowledge about poultry farming practices, specifically
about the use of feed in poultry farming, is positively correlated with
WTP for poultry products manufactured using insect-feed. Consumers
who are more knowledgeable about chicken diets, feeding procedures in
the poultry sector, and the possible use of insect as feed in poultry
production are less reluctant to purchase the novel food product. Pre-
vious empirical research has demonstrated that prior knowledge about
novel food products or technology generally has a positive impact on
WTP for the product themselves (e.g., Macdiarmid et al., 2021; Nocella
et al., 2023).

Other variables with a considerable influence on WTP are age and
gender. Males are willing to pay more than females for the novel food
products consistently with the vast majority of previous empirical
research (Laureati et al., 2016; Baldi et al., 2021; Bazoche and Poret,
2021; Giotis and Drichoutis, 2021). WTP decreases with respondents’
age, as reported in many other studies about insect-based food accept-
ability (Verbeke, 2015; Lombardi et al., 2019). It also is possible to argue
that young consumers are generally more concerned about sustainabil-
ity (Mohd Suki, 2013; Clayton and Karazsia, 2020), and therefore, they
are more willing to pay for sustainable novel food products. Moreover,
our sample is characterized by a high level of food neophobia. This result
is in line with previous empirical evidence suggesting that food neo-
phobia negatively affects the intention to eat insect-containing food
(Roma et al., 2020; Bazoche and Poret, 2021; Zamparo et al., 2022).
Understanding the factors that influence consumer behaviour is crucial
in a rapidly evolving food market (Mancini et al., 2019) where consumer
behaviour is influenced by a complex interplay of factors, and that a
one-size-fits-all approach to marketing and product development is
unlikely to be successful (Asioli et al., 2023).

On the other hand, it has been reaffirmed that providing consumers
with information on the benefits in terms of sustainability of using
insect-based feeds in animal production can alleviate their reluctance to
purchase the novel product (Ankamah-Yeboah et al., 2019; Spartano
and Grasso, 2021; Altmann et al., 2022) The latter result is consistent
with a very broad stream of research demonstrating that providing in-
formation about nutritional, environmental and animal welfare benefits
provided by novel foods and ingredients increases their acceptance and
WTP (Asioli and Grasso, 2021; Baldi et al., 2021; Weinrich and Busch,
2021; Altmann et al., 2022).

Our study focuses on information related to animal welfare and
carbon footprint benefits associated to the use of insect-based feed in
animal production and finds that information on environmental sus-
tainability benefits has a higher impact on food preferences and WTP for
novel products than information on animal welfare benefits. Despite a
growing number of studies have recently shown that consumers are
responsive to animal welfare claims when purchasing food products
(Van Loo et al., 2014; Miranda-de la Lama et al., 2017), our results
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suggests that the public and private sectors should prioritize the delivery
of information on carbon footprint benefits rather than animal welfare
benefits. Our results are consistent with a recent study conducted in
Australia by De Valck et al. (2023) and they might be driven by the fact
that there is still a general lack of knowledge and awareness in relation
to animal welfare. While this topic is deemed as important by the
average consumer, there is not clear understanding of its meaning and
implications (Sweeney et al., 2022).

In our study, consumers are not exposed to food labels but with an
informational message that describe concisely but exhaustively the an-
imal welfare and carbon footprint benefits associated to the novel food.
This message could be provided via an app that is activated via a QR
code displayed on the package, thus affecting consumer behaviour at the
point-of-purchase, or, via a mass-media channel (e.g. radio, television,
newspaper and social media) as a social marketing campaign. In this
case, the issue of information overload (Bawden and Robinson, 2020) is
not as evident as with food labels, where researchers suggest a more
judicious use of information (Gracia and Barreiro-Hurlé, 2019; Zou and
Liu, 2019; Bogliacino et al., 2023).

Interestingly, in our study, despite information positively influences
preference and WTP for the novel food, it does not enhance consumer
awareness about animal welfare and carbon footprint benefits. We
speculate that information may activate other behavioural mechanisms
(other than knowledge and awareness) that lead consumers to increase
their acceptability of poultry products manufactured using insect-based
feed. Emotions could be identified as a potential driver of preference
change that do not necessarily affect knowledge and information.
Research has shown that emotions can indeed influence individuals’
preferences and WTP for products and experiences. Emotions experi-
enced at the time of decision-making can profoundly impact choices,
leading to different decisions compared to a neutral emotional state
(Vanderlind et al., 2021; Bogliacino et al., 2023; Luan and Phan, 2023).

If information affects behaviour but it does not increase knowledge
and awareness, doubts might arise about whether information can
stimulate a permanent or, at least, long-term behavioural change.
Nudging and taxation have been often criticized using the same argu-
ment: these fail to induce lasting behavioural change and, once
removed, their effects dissipate (Galizzi, 2014, 2012; Hagmann et al.,
2018). If information does not contribute to awareness and education,
its impact may similarly fade over time. This is a line of research that
could be further investigated in the future. Based on or results, gov-
ernment may need to find more appropriate ways and channels to pro-
mote educational initiatives that do not only shift behaviour in the short
term but raise a deeper awareness about the benefits of sustainable and
ethical food choices, including those utilizing insect-based feed. NGOs
and the private sector can collaborate with public institutions and bodies
to provide information and resources about their products and the
positive impacts of their practices in a more coherent way (Wong-
prawmas et al., 2022).

In the end, this study contributes to the growing body of research
within food science by providing a nuanced understanding of consumer
preferences and the factors influencing their WTP for novel food prod-
ucts, such as those incorporating insect-based feed. It highlights the
importance of information dissemination as a key driver in shaping
consumer attitudes and WTP. In an era of increasing interest in sus-
tainable and environmentally conscious food choices, these findings
underscore the need for accurate, science-based information to educate
consumers and influence their decisions.

6. Conclusions

By employing a contingent valuation survey and providing various
pieces of information regarding animal welfare and environmental
benefits associated with insect-based feed, the research sheds light on
consumer behaviour towards this innovative approach in poultry
production.
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The findings underscore the importance of effective information
dissemination in influencing consumer perceptions and acceptance of
novel products. Particularly, information regarding environmental
benefits emerges as a significant driver of increased acceptability, sur-
passing the impact of details about animal welfare. While the study re-
veals promising insights, it also highlights the need for further
exploration to understand the long-term effects of such information and
to mitigate potential "fad effects" associated with novel food trends.

Moreover, the research identifies demographic factors, such as age
and social traits, as influential in shaping consumer predisposition to-
wards embracing innovation in dietary habits. Legislative interventions
to facilitate the affordability and accessibility of insect-based feed could
further stimulate consumer acceptance by ensuring budget-friendly end
products.

However, it’s important to note the limitations of this study,
particularly its focus on the Italian market. Further research across
Europe and other Western countries is recommended to validate the
observed trends and determine their broader applicability. Under-
standing consumer attitudes towards unconventional ingredients such
as insects is crucial for shaping future food and feed production practices
towards sustainability and reducing environmental footprints on a
global scale.
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