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Edible insects are considered as a sustainable protein source and a substitute for meat. To
decrease agricultural emissions and ensure the sufficiency of nutritious food in the future,
the use of new protein sources should be increased. In this thesis, the readiness of Finnish
consumers to use edible insects as food is studied. In addition, this thesis provides infor-
mation on what kind of consumers are interested in insect eating and how to increase insect-
based food consumption in Finland. Both quantitative and qualitative methods are used.

The results of this thesis are based on an online survey and interviews where professionals
and scientists from the field of insect industry were interviewed. According to the results, 56
% of respondents have positive attitude towards insect eating. People who are interested to
taste novel foods, have tasted insects in the past and especially young men are potential
consumers to eat insects. The diet affects the consumer acceptance, as vegetarians and ve-
gans do not accept insect food for ethical reasons, whereas omnivores who are interested to
reduce their meat consumption are potential consumers of insect food. Majority of respond-
ents are ready to eat food where insects are ground or invisible, the insect food taste and look
like a familiar food and it is prepared by someone else. Based on the survey and interviews,
important factors for consumers to eat insects are the desire to reduce meat consumption,
good taste and affordable price of insect food. According to interviews, edible insects could
be used as food security, animal feed, meat substitute or as a gastronomic addition in restau-
rants in the future. Different solutions are needed to increase insect eating in Finland.
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1 INTRODUCTION

Food insecurity is a major problem globally. The global population is expected to increase
from 7.8 to 9 billion people by 2050. Population and income growth and associated changes
in diets towards more animal-source products will affect the increase of food demand and
environmental impacts. This means that the world is expected to need 76 % more animal
protein from 2005 levels by 2050, while the land area used by livestock is already more than
two-thirds of total global agricultural land use. (FAO 2016, 4; Van Huis 2016; Charles et al.
2010.)

Climate change is a threat to global food security and food is related to greenhouse gas
(GHG) emissions causing climate change. To limit global warming to 1.5 °C, global CO>
emissions must be reduced to zero by the middle of this century. Along other mitigation
measures, reductions in agricultural emissions must be done to make 1.5 °C path possible.
(Rogelj et al. 2018, 95.) Agricultural emissions are expected to grow along with food de-
mand. Agriculture, forestry and land use sectors (AFOLU) account for one-fifth of total
GHG emissions globally and it is mainly from the conversion of forests to farmland and
from livestock and crop production. The effects of climate change, such as higher tempera-
tures, more frequent extreme weather events, water shortages and land degradation, could
compromise agriculture’s ability to feed all the people in the world. Therefore, urgent actions
are needed. Agriculture sector should be prepared for rapidly changing environmental con-
ditions and reduce agriculture’s own contribution to the GHG emissions responsible for cli-
mate change. (FAO 2016, 4, 72.)

The use of new protein sources could increase the diversity of food production and reduce
agricultural emissions. One possible solution could be entomophagy, which is a term used
for eating insects. It has been practiced for millennia and mainly in tropical regions by 2
billion people worldwide. Over 1900 species of insects are consumed for human food. Edible
insects could be an alternative protein source for human food and animal feed. Insects are a
competitive alternative for meat because they have superior features, for example low green-
house gas emissions, high feed conversion efficiency, low land use and ability to transform

low value organic side streams into high value protein products. (Van Huis 2016.)



In recent years, interest in entomophagy has increased in the Western countries (Lombardi
et al. 2019). Entomophagy in developed countries, especially in Europe and North America,
could help global food economy to reach the goal of reducing agricultural emissions and
improving food security (Mancini et al. 2019). According to Chancel and Piketty (2015),
global emissions are highly concentrated, and top 10 % emitters contribute to 45 % of global
emissions, while bottom 50 % contribute to 13 % of global emissions. The citizens of North
America and EU are the biggest emitters among the top 10 % global emitters. (Chancel and
Piketty 2015.)

For this reason, GHG emissions should be reduced significantly in Western countries, such
as in Finland. Food contributes to 19 % of Finnish annual average carbon footprint per capita.
Among the sixteen consumption commodity groups, animal-based food is the third largest
contributor to GHG emissions after housing and transport, although it accounts for only 5 %
of consumption expenditure. (Nissinen and Savolainen 2019, 32-33.) In order to reduce the
emissions of food, animal-based food should be replaced by less emission intensive food,
for example edible insects. However, most consumers react still with disgust and rejection
towards edible insects (Lombardi et al. 2019). Therefore, it should be considered what kind
of insect food attracts the interest of Western consumers, in order to increase entomophagy
and insect food production.

1.1 Background

Food and Agriculture Organization of the United Nations (FAQ) published an extensive re-
port on entomophagy in 2013. After that, the debate about insect eating in Western countries
expanded. (FAO 2013; Santaoja and Niva 2018.) In 2017, Finland changed interpretation of
novel foods in the EU. After the change, insect breeding and selling as food is allowed and
insects are under the standard food safety requirements in Finland. The development of in-
sect industry is hoped to offer new business opportunities for the Finnish food industry.
(Ministry of Agriculture and Forestry 2017.)

This thesis is based on the results of the Sirkka project funded by the European Union’s (EU)

Regional Development Fund. The project examines the sustainability of the production of
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potential value chains suitable for food or feed purposes in Paijat-Hame region in Finland.
The aim of the Sirkka project is to create the conditions for new business concepts that utilize
insects as part of the food chains. Consumers are involved by finding out what kind of insect
protein products different consumer groups would be interested in. The willingness of con-
sumers to buy insect-based food is a key to increasing the profitability of insect protein pro-

duction.

In the literature, a few articles have been published on the acceptability of edible insects in
European countries. Many findings highlight that there are possibilities for a future prospec-
tive utilization of edible insects as ingredient, but the time is still young to reach a high level
of consumer acceptance. (Mancini et al. 2019.) According to House (2016), the research
related to entomophagy should shift from consumer acceptance to forecast regular insect
consumption. For instance, greater attention should be drawn on early adopters instead of
general population. In this thesis, both future consumption of insects and current acceptance

of general population are analysed.

1.2 Objectives

The aim of this thesis is to find out what kind of insect protein products would meet hopes
and requirements of consumers and what aspects are impacting on the acceptance of using
insects as food. The objective of this study is to provide information on the readiness of
Finnish consumers to use edible insects as food. It is also studied whether there are differ-
ences in willingness to use edible insects between different consumer groups. In this thesis,
a survey is conducted on consumer acceptance of insect eating. In addition, professionals
who have experience on insect eating are interviewed about the future prospects of ento-

mophagy in Finland. Research questions of this thesis are the following:

e What kind of consumers are interested in the use of edible insects?
e How ready Finnish consumers are to use insects in their diet and what aspects
affect the readiness?

e How to increase insect-based food consumption in Finland in the future?
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1.3 Research design

The thesis includes a theoretical part and an empirical part. In order to answer all research
questions, both quantitative and qualitative methods are needed. Quantitative and qualitative
research can be applied in the same study and they can complement each other (Hirsjarvi et
al. 2009, 136-137; Alasuutari 2011, 32). A consumer survey is used as a quantitative method
and interviews as a qualitative method. For example, the consumer acceptance on entomoph-
agy is researched by conducting a survey and future prospects of insect eating are analysed
by interviewing insect industry scientists and professionals. Research methodology is further

presented in chapter 4.

In theoretical part, the use of insects as food is presented. First, a literature review discusses
the sustainability challenges of food system and the role of insects in the sustainability food
transition. After that, findings from previous studies on consumer attitudes towards ento-
mophagy in Finland and in other European countries are presented. In this thesis, the main
focus is on increasing insect eating in Western countries, therefore the review of entomoph-

agy is focused only on European countries and particularly Finland.

The empirical part contains a consumer survey and interviews with insect industry scientists
and professionals. Both quantitative and qualitative methods are presented, and the survey
process is analyzed. Finally, the results of the consumer survey and interviews are analyzed

and discussed.
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2 THE ROLE OF INSECTS IN THE SUSTAINABLE FOOD
TRANSITION

As it was mentioned in the introduction, GHG emissions and other environmental impacts
of food production should be drastically reduced. In this chapter, the sustainability chal-
lenges of food system are discussed and analysed more profoundly. In addition, it is pre-
sented what kind of insects can be used as food in Finland and how insects could contribute

to the sustainability challenges of food system.

2.1 Sustainability challenges in the food system

Population and income growth and rapid urbanization are affecting global food demand. In
2050, global food demand is expected to increase by at least 60 % above 2006 levels. (FAO
2016, 4.) The rising human population is continuously increasing the demand for food and
at the same time the availability of land resource to produce this food is reducing. In addition,
food scarcity may become even more serious when some of the food are used for biofuel

production. (Premalatha et al. 2011.)

The number of people who suffer from hunger has slowly increased. Now, there are more
than 820 million people who suffer from hunger and 2 billion people who experience some
level of food insecurity in the world. If current trends continue, the number of people who
experience some level of hunger will reach 840 million by 2030. Furthermore, 8 % of the
population in Northern America and Europe does not have regular access to nutritious and
sufficient food, which means they experience food insecure at moderate levels. (FAO 2019,
3; FAO 2020, 2.)

Due to the increasing pressure on land, meat-based diet is one of the main problems in the
food system. Livestock accounts nearly 80 % of global agricultural land but produces less
than 20 % of the world’s supply of calories (Richie 2017). Furthermore, livestock is a sig-
nificant contributor to climate change representing nearly 15 % of global anthropogenic
GHG emissions (Gerber et al. 2013). The global land use for food production is presented in

Figure 1.
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Figure 1. Illustration of global land use for food production (adapted from Richie 2017).

As it can be seen from Figure 1, 50 % of total habitable land is used for agriculture. Globally,
the use of habitable land for agriculture is not divided equally. If all countries used habitable
land like European countries, it would be ecologically impossible for everyone to eat the
same diet. (Richie 2017.) Global improvements in wealth and rising incomes affect the
global food demand. Generally, meat consumption per capita is higher in high-income coun-
tries. For these reasons, the per capita meat consumption should be reduced in Western coun-
tries. (Van Huis 2013; Richie 2017.)

In addition to land use, there are other environmental impacts of food and agriculture system.
Food production causes GHG emissions, eutrophication, water stress and degradation of bi-
odiversity. (Ritchie and Roser 2020; Riipi and Kurppa 2013, 8.) To ensure that everyone in
the world has access to a nutritious diet in a sustainable way, food system should mitigate
climate change, reduce water stress and pollution, restore lands back to forests or grasslands
and protect the biodiversity (Ritchie and Roser 2020).

Van Huis (2013) has predicted that the world prices for grain and meat will increase during
the next 30 years, because of the climate change and growing food demand. Increased food
prices, global increase in demand for meat and limited land area will cause the search for
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alternative protein sources, such as cultured meat, seaweed, vegetables or edible insects.
(Van Huis 2013, 2016.)

2.2 Insects as food

The collection and use of insects as food is traditional in Asia, Africa, Oceania and South
and Central America (Heiska and Huikuri 2017, 6; Huldén 2015, 32). Insects are commonly
consumed as a food source in many regions and there are approximately 2000 insect species
which are used as food in the world. Entomophagy is strongly influenced by cultural and
religious practices. (FAO 2013, 9.) Traditionally, edible insects are harvested from nature
and they have been prepared for food as whole. Edible insects are usually used for home
consumption, which contributes to food security and increases the income of local people.
In southeast Asia, insects are used both as ready to eat and as a food ingredient. (Van Huis
and Oonincx 2017; Huldén 2015, 255.) According to Deroy et al. (2015), most of the edible
insects are picked up locally and added to complex or interesting food products. These prep-
arations techniques make insect-based food a more attractive choice to eat than the other
available options. In the regions where insects are commonly used as food, they are eaten

for their desirable taste properties, not because of the necessity. (Deroy et al. 2015.)

In Western countries, eating of insects is described as disgusting and primitive behaviour.
(FAO 2013, 35). In order to increase the interest of entomophagy among Western countries,
new cuisines for edible insects should be created. Insects are usually integrated into existing
food types, i.e. non-insect-based food practices, which have encountered significant diffi-
culties. In Western countries, insect-based foods do not have clear place within cuisines, so
it is difficult to integrate insects into food culture. House (2019) argues that the replacing
meat products with insects removes the uniqueness and distinctiveness of the insect ingredi-
ent, which decreases the possibility of selection of those products as food. On the other hand,
distinctiveness is not always increasing the routine consumption of new foods, because
whole edible insects are not attractive enough for Western people. (House 2019.) Halloran
et al. (2014) outline that the disgust of edible insects, the limited availability of insect-based
food on the market and a lack of regulations governing insects as food and feed are major

barriers for the expansion of edible insects in Western countries.
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In 2015, European Union updated its Novel Food legislation (Regulation (EU) No
2015/2283), and insects for food were added novel food category. Hereafter, production and
marketing whole insects or parts of them as food became possible through accreditation pro-
cess in Europe after year 2018. However, not many European countries allow insect use as
food in their national food legislation. Some countries, such as Finland, Belgium, Denmark
and the Netherlands have permitted insect use as food. (Grabowski et al. 2019; IPIFF 2020.)

Insect farming for food in Finland is governed by food legislation and controlled by the
authorities. Since 2018, the use of farmed whole insects is allowed in Finland. Whole insects
can be crushed, ground or dried, but no parts of the insect, such as wings, legs or head may
be removed or no ingredients such as fat or protein can be used for extraction. (Finnish Food
Authority 2019a.)

2.3 The review of edible insect species

The most commonly used edible insect groups are beetles, caterpillars, wasps, bees, ants,
crickets, grasshoppers, locusts, true bugs, termites, dragonflies and flies. (Simion et al. 2019;
Van Huis 2016; Van Huis et al. 2013.) However, in Western countries insect rearing is fo-
cused on only a few species and many insect species are eaten in the larva stage (Niemi et
al. 2019; Huldén 2015, 88).

In Finland, all insect species that have been legally placed on the market before 1 January
2018 and for which a novel food application has been submitted by 1 January 2019 may be
allowed on the market. The list of permitted insect species in Finland is presented in Table
1. (Finnish Food Authority 2019b.)
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Table 1. The list of permitted edible insect species in Finland (Finnish Food Authority 2019b).

English name Finnish name Scientific name
House cricket Kotisirkka Acheta domesticus
Lesser mealworm larva / Litter ) S
beetle larva Kanatunkkarin toukka Alphitobius diaperinus
Western honeybee larva Mehildiskuhnurin toukka Apis mellifera
Tropical house cricket Trooppinen kotisirkka Gryllodes sigillatus
Black soldier fly larva Mustasotilaskérpasen toukka Hermetia illucens
Migratory locust Idankulkusirkka Locusta migratoria
Desert locust Aavikkokulkusirkka Schistocerca gregaria
Mealworm larva Jauhopukin toukka Tenebrio molitor

Next, popular edible insect species in Finland are presented. House cricket, mealworm larva
and black soldier fly larva are presented more profoundly because they are most common
species in Finland. These species have received the most attention in Finnish media and
general public discussion. (Liiten 2019; Kankaansydan 2019.)

2.3.1 House cricket

Grasshoppers, locusts and crickets are popular food in tropical regions of the world. It is
assumed that eating insects is easier to start with crickets than larvae, because generally
people who are skeptical of larvae are willing to taste crickets. (Huldén 2015, 105.) House
crickets (Acheta domesticus) are the most common commercially farmed insect species in
the world. They are widely used as human food and have also been farmed on an industrial
scale to feed livestock in Western countries. The life cycle of house cricket can be divided
into three parts, which are egg, nymph and adult and the length of life cycle is 2-3 months.
House crickets are poikilothermic, so the rearing temperature affect the rate of development
and growth of eggs. The optimal rearing temperature for house crickets is higher than normal
room temperature, i.e. 32—-35 °C. (Niemi et al. 2019.) Therefore, energy consumption of the
house cricket rearing is relatively high in cold climate and the main share of GHG emissions

of rearing originates from heating (Tapanen 2018, 43-44).
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2.3.2 Mealworm larva

Mealworm (Tenebrio molitor) is beetle and its larva stage is used as food. Mealworm larvae
are produced industrially because they are relatively easy to breed and feed. They produce a
high-quality nutrient that is high in energy, protein and fat from poor quality plant material
in a relatively short period of time. Mealworm larvae is used as feed for animals and pets,
such as birds, fish and small mammals. The life cycle of mealworm larva is 280-630 days
and it has four life stages which are egg, larva, pupa and adult. (Niemi et al. 2019.) Meal-
worms are protein rich food and they can be compared to meat and milk (van Huis and
Oonincx, 2017). According to Oonincx et al. (2012), GHG production, energy use and land
use of mealworm larvae protein are smaller than conventional animal protein and hence,
mealworms should be considered a more sustainable source of animal protein (Oonincx and
de Boer 2012).

2.3.3 Black soldier fly larva

Black soldier fly (Hermetia illucens) has increased its popularity as a potential producer of
insect protein, because it is used widely in the world and it is relatively easy to breed. The
life cycle of black soldier fly varies from six weeks to several months depending on temper-
ature and the quality and quantity of food. Life stages of black soldier fly are egg, larva, pupa
and adult. In addition to production of black soldier fly larvae (BSFL), they are efficient to
convert regular biomass to more valuable biomass and at the same time the original biomass
is decreased. BSFL can use animal manure as feed and decrease different kind of nutrients,
such as phosphorus, nitrogen and potassium from animal manure. (Niemi et al. 2019.) They
are known as protein rich feed ingredient and can be compared to fish meal or soy bean meal
(Van Huis and Oonincx 2017). BSFL could be milled and converted into a textured protein
with a strong flavor. They can convert waste into food, which may affect negatively the
approval of consumers because of the hygienic associations. (Wang and Shelomi 2017.)
Furthermore, BSFL could be used the production biodiesel in the future due to its grease
content (Zheng et al. 2012; Huldén 2015, 257).
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2.4 Environmental impacts of insects

Edible insects have many health, environmental, social and economic features, which make
them for a suitable alternative for conventional meat consumption. Insects for human con-
sumption or as feed for livestock and fish could contribute to food security and be part of
the solution in reducing the meat consumption. For instance, insects have the low emissions
of GHG, the high feed conversion rate and the option of using organic side streams to feed
the insects. Generally, crops and grains are used as livestock feed, which often compromise
half of the meat production costs. Insect eating would reduce the amount of feed for live-
stock, and this amount of remaining food could be used for human consumption instead.
(FAO 2013, 2; Van Huis 2013; Van Huis and Oonincx 2017.)

Insects are potential nutrition for human consumption because they have high energy, fat,
protein, vitamin, fibre and mineral content. On the other hand, nutritional values of edible
insects can vary a lot between edible insect species and can be dependent on the feed of
insects. The nutritional value of edible insects is comparable to other animal protein sources.
For example, mealworms have the composition of unsaturated omega-3 and six fatty acids
which are comparable with the nutritional values of fish. (FAO 2013, 67-71; Rumpold and
Schliter 2013.) Ghosh et al. (2017) have found that crickets have superior nutritional fea-
tures comparing to conventional animal proteins as they contain higher amounts of protein,

iron, zinc and magnesium.

Insect rearing produces direct and indirect emissions into environment (Van Huis and
Oonincx 2017). However, these emissions are lower than for conventional livestock breed-
ing, which means insects could be assumed as more environmentally friendly alternative for
the production of animal protein compared to the production of conventional livestock
(Oonincx et al. 2010). Alexander et al. (2017) suggest introducing insects more commonly
into diets because it would achieve land savings and a more sustainable food system com-
paring to animal-based food. In Western countries, animal product consumption rates per
capita are high and therefore a switch from animal product to insect consumption would

have a great impact. (Alexander et al. 2017.)
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A few studies about environmental impacts of edible insects through a life cycle assessment
have been executed. According to those studies, the production of edible insects has lower
impacts on environment compared to conventional livestock production and insects may
have a contribute to mitigating the climate impact of food system. (Oonincx et al. 2010;
Oonincx and de Boer 2012; Miglietta et al. 2015; Smetana et al. 2016; Halloran et al. 2017;
Smetana et al. 2019.)

Oonincx and de Boer (2012) have researched environmental impacts of the production of
mealworms as a protein source for humans and they found that mealworms produce much
less GHG emissions and require much less land than chickens, pigs and cattle. For instance,
land use for milk production is 1.81-3.23 times higher and for beef 7.89-14.12 times higher
comparing to mealworm production. The global warming potential (GWP) ratio (kg CO»-
eq.) of mealworms per kg of edible protein comparing to milk and beef are relatively similar
with the land use rates. (Oonincx and de Boer 2012.) Smetana et al. (2019) found that black
soldier fly production for human food consumption has lower environmental impacts than
animal-based food sources. On the other hand, water and land usage impacts are more fa-
vorable to plant-based proteins than insect-based proteins. In addition, there is potential to
broad current insect production to more sustainable protein, fertilizer and lipid production.
(Smetana et al. 2019.) Broiler production has greater environmental impacts than house
cricket production in Thailand. It is assumed that future cricket farming system could reduce
overall environmental impacts comparing to current cricket production and industrial broiler
production. The main environmental impacts of cricket farming are from the feed produc-

tion, especially from soybean and grain maize production. (Halloran et al. 2017.)

When it comes to measuring an increased demand for meat and grain, feed conversion ratio
(FCR) is particularly important factor. FCR measures animal’s efficiency to convert feed
mass into increased body mass, i.e. how much feed is needed to produce a 1 kg increase in
weight. Insects require less feed than other animal proteins. For example, 1 kg of crickets
requires 1.7 kg of feed whereas 1 kg of beef requires 10 kg of feed. When FCR is calculated
for edible weight, crickets are twice as efficient in converting feed to meat as chicken, four
times more efficient than pigs and 12 times more efficient than beef. Insects are poikilo-

therms, which means that they do not use their metabolism to maintain a body temperature
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and they are more depended on outside temperatures. For this reason, insects do not require
feed to maintain their body temperature, and hence they are efficient to convert feed to mass.
(Oonincx et al. 2010; FAO 2013, 60; Van Huis 2013; Halloran et al. 2017; Van Huis and
Oonincx 2017.)

According to Premalatha et al. (2011), the production of insect protein takes much less land
and energy compared to the production of conventional animal protein. The share of renew-
able energy sources are predicted to increase in the future and therefore entomophagy fits in
as a renewable source of food energy for the future. (Premalatha et al. 2011.) On the other
hand, climate conditions can affect the need for energy in the insect protein production. The
heating becomes a significant factor in environmental impacts when insect rearing is prac-
ticed in a colder climate. (Tapanen 2018, 50-54.) Stull and Patz (2020) argue that nutrient
edible insects which are sustainable farmed could boost food access, support human nutri-
tion, mitigate key drivers of climate change and generate income and value.
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3 CONSUMER ACCEPTANCE OF ENTOMOPHAGY

Many factors affect the food choices of humans. Generally, most of food choices are deter-
mined by experience and direct or indirect cultural influences, such as geographic location
or attitudes towards food trends. (Rozin 2002.) When it comes to changes in the food system,
culture is seen as the most significant barrier (Halloran et al. 2014; Sabaté and Soret 2014;
Hartmann and Siegrist 2017). Halloran et al. (2014) argue that culture is preventing the wide-
spread acceptance of insects as food, whereas Sabaté and Soret (2014) claim that drastic
downshift of meat consumption will face barriers at many levels, such as consumer’s taste
preferences, culinary tradition, social norms, economic forces and current food policies. Tak-
ing into account taste preferences, social norms and culinary traditions, it can be assumed
that a change in human food behavior will not be easy (Hartmann and Siegrist 2017). Social
research on consumer acceptance will be necessary in order to enter edible insects in cul-

tures, in which entomophagy and insect rearing is not traditional (Stull and Patz 2020).

Many studies have been conducted on insect eating and consumer acceptance of edible in-
sects in recent years. In this thesis, the focus is on the Finnish consumers’ acceptance of
edible insects, therefore only European studies are considered in the literature review. Con-
sumer acceptance of entomophagy has been researched in several studies in Europe. Gener-
ally, consumer acceptance is researched by conducting surveys and arranging interviews or
insect food tasting events. Many consumer behaviour factors of insect-based food ac-
ceptance are determined in the studies. The main drivers influencing consumer choices in
insect eating are related to sociocultural and psychological characteristics of consumers,
learned knowledge about the positive effects of edible insect from sustainability and envi-
ronmental perspectives and familiarity of the product or the visuality of insects. (Mancini et
al. 2019.)

In earlier studies, consumers were targeted in different consumer groups by their age, gender,
school education, vegan or vegetarian diet and whether consumers had previous experiences
on insects. It was found that a high degree of acceptability on edible insects is among con-
sumers that had interest in entomology, and they can be considered as early adopters who

could easily start eating insects. (Mancini et al. 2019.) According to earlier studies, early
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adopters can be assumed to be young men with a high educational level who are more open
to try novel foods and are interested in the environmental impact of their food choices. Food
culture of country and other people’s opinions could significantly become a barrier to start
eating insects. On the other hand, social appeal seems to affect the likelihood to taste first
time edible insects. (Mancini et al. 2019; Verbeke 2015.) House (2019) claims that it is not
recommended to focus only on consumer acceptance in order to enter new foods successfully
into market. Attention should be drawn to the social practices of eating so that new foods

can be integrated into established eating habits.

Next, the factors affecting the consumer acceptance of entomophagy in Western countries
are divided into three groups. There are challenges and possibilities which affect either neg-
atively or positively consumer acceptance. In addition, factors which can increase future

consumption of edible insect in Western countries are recognised.

3.1 Challenges

Negative associations can affect the acceptance of new food. One of the main reasons why
Western consumers refuse to taste and eat edible insects is disgust (Sogari et al. 2017; Van
Huis 2018). According to Sogari (2015), other people’s negative opinions might influence a
significant barrier to introducing edible insect to the Western diet. Next, the factors affecting
negatively the acceptance of entomophagy are presented.

3.1.1 Food neophobia

Historically humans have approached new and strange foods with caution because it pre-
vents humans to eat harmful and toxic food. A reluctance to eat novel foods is called food
neophobia. Nowadays, food neophobia occurs different reasons and there are individual dif-
ferences in the extent of food neophobia, such as age and gender. (Pliner and Salvy 2006.)
According to recent studies, food neophobia has a significant contribution to consumers’
readiness to adopt edible insects into diet. Food neophobia can decrease consumers’ readi-

ness to adopt insect eating. Insects in food can be seen disgusting and contaminating the
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particular food. (Deroy et al. 2015; Verbeke 2015; Sogari et al. 2019; Van Huis 2020.) Ac-
cording to Verbeke et al. (2015), food neophobia can be the most important factor that de-
termines consumers’ readiness to adopt insects as food. Food neophobia can decrease con-
sumer’s readiness to eat insects by 84 %. They suggest that informing people about how
insects are grown might positively impact on the readiness to adopt insect-based food prod-

ucts.

3.12 Visibility

It is assumed that consumers could be more willing to try insects or other unusual food if
insects are not visible in the food. Meat substitute food with visible insects are rated much
more negatively compared to other options in terms of their attractiveness and likelihood of
preparing them. The invisibility of insect in the food could improve the acceptance of edible
insect by consumers, although the insect as an ingredient in the food could be considered a
contamination of the original food and this can cause possible rejection towards this specific
food. (Schosler 2012; Verbeke 2015; Mancini et al. 2019; Orsi et al. 2019.) Kauppi (2016)
studied how the design of insect-based protein bars’ package affect consumer acceptance.
Packages that had realistic illustrations of insects were rated more negatively than packages
that did not have any refers to insects with its visual appearance (Kauppi 2016.) In addition,
individual’s low or absent eating experience of edible insect may affect the desire to eat

invisible insects in the food (Tan et al. 2015).

On the other hand, invisibility is not always the solution, because not all consumers want to
eat invisible insects. They are interested in tasting insects itself, not powder made from edi-
ble insects. Consumers who want a product with an invisible protein sources need a reason
to choose one with insects rather than another non-insect-based ingredient. (House 2016.)
The invisible insects in food might present new problems, when the hidden insects can be
seen as dishonest. Besides, hiding insects into food does not help people to learn differenti-

ates and distinctive flavours between insect species. (Deroy et al. 2015.)
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3.1.3 Culture

Culture and familiarity with a food are important determinants in the willingness to try eating
insects. Incompatibility with local food culture can decrease the possibility to taste insect-
based foods (Menozzi et al. 2017). Individuals make judgements based on expectations that
differ according to their cultural background and personal experiences. Studies about insect
eating between different cultures found that there are different attitudes towards insect eating
between nations. (Tan et al. 2015; Verneau et al. 2016; Piha et al. 2018).

Tan et al. (2015) explored cultural differences of entomophagy between Thai and the Dutch
people. In Thailand eating insects is traditional, and in the Netherlands, insects are described
as a novel food. They found out that the tastiness of insect food and earlier experience of
eating insects are reasons why Thai people are more willing to eat insects than Dutch. Dutch
people do not have cultural exposure on insect eating but their interested related to the open-
ness to trying new foods and interest in seeking sustainable and nutritious alternatives to
meat. Dutch consumers are willing to try insects as food due to the novelty of insect food,

but if the product does not meet expectations, it is unlikely to be accepted as food again.

Piha et al. (2018) found that consumers in Northern Europe were generally more positive
towards insect food than consumers in Central Europe. This finding was explained by the
weak food culture of Northern Europe and general public discussion and media coverage on
edible insect in the Northern Europe. In addition, Verneau et al. (2016) found Danish con-
sumers are more interested to consume edible insects than Italians due to the strong food
culture of Italy. Therefore, food culture is suggested as one of the reasons affecting the in-

tentions to consume insects as food.

3.1.4 Uncertainty of environmental impacts

A higher interest in the environmental impact of food choice can increase the likelihood of
adopting insects by 75 % (Verbeke 2015). On the other hand, the concerns about environ-
mental impacts of edible insects can raise challenges to adopt them into general diet. Ac-

cording to Tan et al. (2015), Dutch participants are considering insects as food due to their
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motivation towards sustainable food consumption. When insect based food does not match
consumers’ motivations, such as a chocolate bar with insects, it does not fulfil the goal of

eating insects for sustainability reasons. (Tan et al. 2015.)

Kauppi et al. (2019) point out that the nutritional aspects of insects as food support argu-
ments of them serving as meat replacements. However, not all insect products are used as a
meat replacement nor as a sustainability use. For example, insect-based protein bars or
cricket pasta may have a bigger environmental impact than in similar products without ani-
mal protein. Regardless, Kauppi et al. (2019) clarify that these products can introduce to
consumers the idea of eating insects. Santaoja and Niva (2018) suggest that in order to pre-
vent the negative environmental impact of food production, insects should replace meat or

other GHG emission intensive food products.

3.1.5 Ethics of entomophagy

In Finland, the farming and killing of insects is regulated by the Animal Welfare Act
(247/1996) and the Animal Welfare Regulation (396/1996) (Finnish Food Authority 2020,
17). According to FAO (2013, 65), there is little evidence that insects experience pain and
suffering. However, FAO recommends freezing or shredding as methods of killing insect
because these methods would reduce suffering. Gjerris et al. (2016) criticize that the ethical
reflection related to insect mass-rearing is missing from the current literature. There is little
known about what welfare demands or natural needs approximately 2000 edible insect spe-
cies have. In addition, there are a range of other animal ethical questions that should be
considered in insect rearing, such as views on human-animal relations, the integrity of the
individual animal, the death of the animal to serve human purposes, the possible use of bio-

technology in breeding insects and the role of empathy in animal ethics. (Gjerris et al. 2016.)

Santaoja and Niva (2018) have studied the ethics of entomophagy and found that insects are
not considered as living animals in the Finnish media. The ethical and moral point of views
were faded from public discussion. They also analysed could vegans or vegetarians eat in-
sect-based food. Many vegan consumers may face ethical problems when eating insects be-

cause insects are considered animals and vegans do not use animal-based food products in
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their diet. According to Elorinne et al. (2019), vegetarians have the most positive attitude
toward edible insects, and both vegetarians and omnivores think that insect consumption is
wise and offers a solution to the world’s nutrition problems. On the contrary, vegans regard
insect consumption as “immoral and irresponsible”. House (2016) suggests that insect-based
food would be suited for omnivores who try to reduce the consumption of meat or for “en-
vironmentally motivated vegetarians who do not completely rule out the consumption of

some food with animal protein”.

As it can be seen, not all vegans are eager to eat edible insects, but some vegetarians are very
open-minded toward entomophagy. As Rosenfeld and Burrow (2017) mention, “vegetarian
identities are diverse, multidimensional and unique to each individual”. Vegetarians and ve-
gans may be considerable consumers of insect-based food in the future. For these reasons,
vegans’ and vegetarians’ opinions about edible insects are asked and assessed in the con-

sumer survey.

3.2 Possibilities

The consumer acceptance of insect-based food is higher when insects are presented in a
familiar form and flavour and when consumer has an earlier experience of eating insects
(House 2016). In addition, men are more ready and interested in insect eating than women
(Verbeke 2015; Caparros Megido et al. 2016; House 2016; Menozzi et al. 2017; Mancini et
al. 2019). In order to increase the future consumption of insects, insects should be consumed
repeatedly and regularly. However, the first taste experience should be successful for con-
sumers to accept edible insects as food. Next, different factors which have a positive effect

on consumer acceptance of insect eating are presented.

3.2.1 Familiarity and positive experiences

The willingness to try novel foods is highly depended on the familiarity of the food (Tuorila
et al. 2001). This is also found in other studies considering consumer’s willingness to try
insect-based foods (Tan et al. 2015; Verbeke 2015; Hartmann and Siegrist 2016; House
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2016; Verneau et al. 2016; Piha et al. 2018). People who claim to be familiar with the idea
of eating insects have a 2.6 times higher likelihood to adopt insects as food (Verbeke 2015).

Tastiness of the food plays a significant role in determining whether food containing insects
Is accepted or not. Poor taste is found to have a negative impact on acceptance on insect-
based food. (House 2016.) For example, for Thai consumers who eat traditionally insect as
food, the tastiness of insect food and positive eating experiences are particularly important
motivations to use insects in their diet (Tan et al. 2015). Caparros Megido et al. (2016) found
that a previous knowledge of entomophagy and a previous experience with insect tasting
affect the evaluation of insect-based food. These two factors had a positive impact on the
taste ratings, but appearance ratings were only influenced positively by a previous insect
tasting. (Caparros Megido et al. 2016.) Even a single positive experience with a processed
insect product can increase people’s willingness to eat unprocessed insects. Moreover, re-
peated consumption might be necessary before people are willing to buy and cook edible

insects. (Hartmann and Siegrist 2016.)

3.2.2 Health benefits

The feeling that insect-based food is good for health may increase the possibility to consume
insects (Menozzi et al. 2017; Sogari et al. 2017). Meat-eaters are interested in the insect-
based food because it has a lower fat content than conventional meat, whereas vegetarians
are interested in high protein and nutrient content of insect-based food compared to plant-
based food. (House 2016.) Pascucci and De-Magistris (2013) researched consumers’ will-
ingness to pay for different insect-based products and they found that consumers were will-
ing to pay a premium price for a box of insect-based sushi products when the logo “Chry-
salide” was shown. Furthermore, consumers were willing to pay even more for a box of
insect-based sushi products when they knew that the product contained omega 3. On the
contrary, consumers were willing to pay much less for the products with visible insects.
Possible health benefits of edible insects can increase the consumer acceptance of insect

eating.
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3.2.3 Novelty

Novelty, curiosity and variation in diet increases the interest and motivation of consumers
to try insect-based food products. However, benefits of edible insects do not encourage con-
sumption and acceptance of insect as food itself. A suitable product should be developed
that not only lowers the barriers to tasting insects for the first time, but also tastes good.
(Sogari 2015; Tan et al. 2015; House 2016.)

In addition, insects can be seen a novel addition to a familiar dish. For example, insects are
easier to add familiar food when cooking home instead of in restaurants. The disgust factor
may reduce when people are personally involved with the preparation of insect-based dish.
(Deroy et al. 2015.)

3.2.4 Environmental awareness

The belief that insect-based products are more sustainable and environmental friendly com-
pared to conventional meat products can affect the interest of entomophagy among consum-
ers (Tan et al. 2015; Menozzi et al. 2017). The environmental food choice motives and in-
tentions to reduce the use of meat in diet are predicted to increase the possibility to accept
insect-based food (Sogari 2015; Verbeke 2015).

According to Verbeke (2015), consumers who are intended to reduce their meat intake in the
coming years have a 4.5 times higher likelihood to adopt insect as a substitute for meat than
consumers who have not planned to reduce meat consumption. A higher interest in the en-
vironmental impact of food choice increase the possibility of accepting insects by 75 %. In
addition, Sogari (2015) found that environmental benefits of insects can motivate the con-
sumption of insects in the future. House (2016) found same kind of results that people who
try insect-based foods probably have a higher than average level of environmental concern.
The target market of insect-based foods is people who are closer to being “flexitarian” than

average. (House 2016.)



29

3.3 Future prospects of entomophagy

In order to increase the consumption of insects as food in Western countries, future possibil-
ities of entomophagy should be considered. Repeated tasting and regular consuming of in-
sects are seen as a possibility to increase insect eating among Western consumers. (House
2016). The possibilities how to get consumers to eat insects on a regular basis should be

considered profoundly.

House (2016) claims that instead of focusing on general population’s acceptance of insect
food, focus should be on early adopters. A small group of early adopters of insect eating in
the West is enough to create stronger basis for commercial development than a larger group
who have only eaten insect-based foods once. Gradually, acceptance of edible insects would
spread from early adopters to wider audience.

Sogari (2015) declares that the main factors of increasing the consumption of insects in the
future are curiosity and environmental benefits. On the other hand, House (2016) found that
motivations of consumers for trying insects as food and the factors that affected their repeat
consumption varies. Although the first attempt at insect-based food products is usually
driven by either curiosity or a desire to reduce the environmental impact of diet, the repeated
use of insects is mainly influenced by more practical factors. Those factors can be expected
to relate to more conventional eating practices and food products, such as price, taste, avail-

ability and suitability into diet.

When the price of insect-based food is relatively high, it will hamper future purchasing of
insect food. Taste can be a reason why people will or will not buy again insect-based food
depending on whether they liked the product or not. Low availability and variety of products
lead to passive rejection and decreases the possibility to buy products more frequently. One
of the most important factors for future consumption of insect-based food is the suitability
with current eating practises. This factor is in relation how well insect-based food is inte-
grated into prevailing cooking habits, including their routinely consumed meal types and
products, shopping habits and typical preparation methods. In addition, in households where

there are multiple family members and they share meals, the issue of insect-based meals
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suiting in with all household members’ dietary requirement is raised. All in all, these all
factors together determine how regularly people may eat insect-based food. People who eat
insect-based food semi-regularly have positive versions of all the above factors, i.e. price,
taste, availability and suitability. However, if any of these factors are negative or absent,
repeat consumption is negatively affected. If these factors have a positive effect on consum-

ers, they are in a key role to include insect into Western consumers’ diets. (House 2016.)

Familiarity and tastiness are mentioned as factors, which can increase consumption of insect-
based food. Insects can be added to a familiar dish and liked product preparations could help
to increase trial intentions. However, the product should also be appropriate and taste good
if it is wanted to be regularly consumed. (Tan et al. 2017.) If a new food is desired to be
consumed more often than occasional experimental times, it is not enough for it simply to
arrive in a new place or location. Rather, it should be a part of existing eating practices.
(House 2019.) In order to making people eat insects on a regular basis, entomophagy needs
to be driven by a psychological realistic motivation and gastronomic interest (Deroy et al.
2015).

Caparros Megido et al. (2016) suggest that the insect integration into Western food culture
could be done using a transitional phase in which minced or powdered insect are incorpo-
rated into familiar ready-to-eat preparations. House (2016) found that processed insect-based
products, such as burgers and nuggets, prevent their regular use, because a burger-style prod-
uct can only be prepared in a limited range of ways. This kind of processed products are
good to make insect food familiar to consumers, but they may not be a key to regular con-
sumption of edible insects. VVan Thielen et al. (2019) sum up that the strategies to expand the
insect eating share of the population are to improve the supply, visibility and the taste of

insect-based food.
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4 RESEARCH METHODS

In this thesis, both quantitative and qualitative approach are utilized. The research in which
several research methods are used, for example a survey and interviews, can be called meth-
ods triangulation. Generally, the use of method triangulation is justified by the fact that a
single research method does not achieve a sufficiently comprehensive picture of the object
to be studied. When one research method describes the subject only from a certain point of
view, the use of several methods has the possibility to improve the reliability of the research.
(Saaranen-Kauppinen and Puusniekka 2006a; Kananen 2011, 124-126.) Qualitative and
quantitative research methods can complement each other. For example, quantitative re-
search is considered to produce accurate results, whereas qualitative research could be con-
sidered in-depth and abundant. However, these approaches are not intended to set against
each other. (Hirsjarvi et al. 2009, 136-137; Valli et al. 2018, 21).

The quantitative phase can precede the qualitative phase providing a basis for how to form
meaningful comparative groups for qualitative interviews. In addition, quantitative research
can be used to generalize the results of qualitative research. (Hirsjarvi et al. 2009, 137.) In
this thesis, the quantitative approach precedes the qualitative approach. The quantitative
method is approached by conducting a consumer survey and interviews are used as the qual-
itative method. Both research methods provide answers to research questions. The quantita-
tive approach answers questions what kind of consumers are interested in entomophagy and
how ready Finnish consumers are to use edible insects as food, whereas the qualitative ap-
proach answers the research question of how to increase edible insect use in the future. The

illustration of research methods in this thesis is presented in Figure 5.
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Consumer survey as a Interviews as a
quantitative approach qualitative approach

Figure 5. The illustration of used research methods (adapted from Saaranen-Kauppinen and Puushiekka 2006a;
Hirsjarvi et al. 2009, 136-137; Kananen 2011, 124-126; Alasuutari 2011, 32; Valli et al. 2018, 21).

4.1 Quantitative approach

In quantitative analysis, arguments are made using numbers and systematic statistical rela-
tionships between them (Alasuutari 2011, 34). Quantitative research investigates quantities,
dependencies between variables and causal consequences. It requires knowledge of the fac-
tors, parameters or variables of the phenomenon under the study. Quantitative research deals
with the data obtained as a result of the measurement by statistical methods. Statistical reg-
ularities are searched in the way in which the values of the various variables are related. It is
based on positivism, which emphasizes the rationality, reliability, objectivity and unambi-
guity of information. Positivism strives for absolute and objective truth. (Alasuutari 2011,
37; Kananen 2011, 17-18, 85.)

There is always a research problem to be solved under the studied phenomenon. In the quan-
titative research, understanding of the research object is based on the theories and models.
These theories are applied in practice, i.e. it is a deduction instead of an induction. (Kananen

2011, 22-23.) For example, in this thesis, the questions are how ready Finns are to eat insects
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and how to increase entomophagy in Finland. Answers to these questions can be found
through a consumer survey and interviews. These methods pay attention to reasons why

people eat or not eat edible insects and what kind of insects are interesting.

4.2 Qualitative approach

Starting points in qualitative research are the description of real life and the understanding
of phenomena. Statistical methods are not typically used in qualitative analysis because fo-
cus is in qualitative aspects of the sample instead of its quantitative representativeness. Ob-
servations, interviews and text analysis are used in qualitative research. The material is often
viewed as a whole, and the exceptions affect the analysis more than in statistical analysis,
I.e. every case is unique. In addition, the target group can be specifically selected. Qualitative
analysis consists of two main steps: reduction of observations and interpretation of results.
(Hirsjarvi et al. 2009, 161-164; Alasuutari 2011, 38-39; Kananen 2011, 18.)

In this thesis, qualitative method is used to complete quantitative method. Qualitative re-
search is approached through semi-structured thematic interviews. Method is also used in

open questions of consumer survey.

4.3 Data

The survey about consumer acceptance on insect eating was conducted online by using
Webropol 3.0 version. Link to the survey was shared on different social medias (e.g. Face-
book and Twitter), local newspaper of Paijat-Hame region and LUT University’s employees
and students mailing list and intranet. The online survey was open over two weeks between
June 4™ — 215t 2020. The survey was shared on different platforms to reach as many re-

spondents with different background as possible. The total number of respondents were 212.

The survey was based on earlier studies on consumer acceptance of entomophagy in Europe.
Questions were formed on the basis of previous consumer surveys on consumer acceptance
of insect use as food. Questions considered subjects such as, background information of

respondents, earlier knowledge and experience of edible insects, attitudes towards novel and
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insect-based food, factors affecting insect eating and purchase decision of insect-based food.
In Table 2, questions are grouped by their theme and examples of questions are presented.
Different kind of question forms were used, e.g. Likert-scale from 1 to 5, multiple choices,
order of importance and open questions. The questionnaire included additional questions
which are not considered in this thesis. The data was collected from Webropol 3.0 and ana-
lysed in statistical program SPSS 26. The survey was conducted in Finnish. Translated ques-

tionnaire is presented in Appendix 1.

Table 2. Questions of survey divided by themes.

Question group Examples of guestions
Background questions Gender

Age

Education

Province

Income

Diet

Background of entomophagy Knowledge of entomophagy
Earlier experience of entomophagy

Attitude towards novel foods

Attitude towards insect-based food

. . Factors affecting to purchase insect-based
Questions about insect food food

Evaluation of various insect products

Comparison of insect, meat and vegetarian
food

In the qualitative analysis, six interviews were conducted. Interviewees were selected based
on their insect eating expertise. Interviewees have experience in the fields of insect eating,
sustainable food systems and food technology. The interviewees were found by searching
different insect projects in Finland. Based on these findings, interviewees were contacted by
e-mail. In order to obtain a reliable research result, the interviewees were selected so that
they have the best possible view of the research phenomenon. Nine people were asked for
an interview and six of them agreed. Some of the interviewees were found when refused
interviewees recommended someone else. Interview invitations were sent between June 9th
and July 8th, 2020. The collection of data, i.e. interviews were held in summer 2020. All
interviews were conducted remotely using Zoom application. The interviews were semi-

structured thematic interviews and the average duration of one interview was approximately
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40-50 minutes. The interviews were conducted anonymously so that the interviewees had
the opportunity to talk about the topic as freely as possible. All interviews were recorded
with the permission of the interviewee and after that the recorded interviews were tran-
scribed. The interviews were conducted in Finnish. The themes of the interviews were gen-
eral attitudes on insect eating, the challenges and opportunities of insect eating and future
prospects of entomophagy in Western countries. The interview questions were prepared the-
matically but their order was changed depending on the situation and additional questions

were also asked. Translated questions are presented in Appendix 2.

After the transcription, the interviews were analysed by themes. Themes are often formed
based on the material by looking for factors in the text that connect or differentiate the inter-
views from the text. Thematic design is a natural way forward in analysing thematic inter-
views. Sometimes the themes are similar to the thematic interview framework, but new

themes can also be found from the material. (Saaranen-Kauppinen and Puusniekka 2006b.)
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5 RESULTS

In this chapter, the results of survey and interviews are presented. Firstly, results of survey
are presented and discussed. After that results and findings of interviews are presented. The

results of the survey and interviews can be used to answer research questions.

5.1 Results of the consumer survey

The results are divided by themes. First, the reliability of study is considered and new vari-
ables, such as sum variables are formed. After this, general results are presented. The results
are analysed and discussed more profoundly in chapter 6.

The results of survey can be analysed in many ways. One way of classification depends on
the number of analysed variables. If single variable is analysed, it can be called univariate
method. When only single variable is considered, the distribution of the values of the varia-
ble is taken into account, for example graphs, means and scatter figures are suitable. If two
variables are considered at the same time, it can be called bivariate method. Multivariate
method is used when multiple variables are analysed. Bivariate or multivariate methods may
be classified according to whether they include a causal assumption. For instance, cross-
tabulation is a suitable method for situations where there are one or a few explanatory vari-
ables. (KvantiMOTYV 2003.)

5.1.1 The reliability of the study

Reliability and validity measure the quality of research (Figure 6). Validity means that the
right things are measured for a research problem, and it is ensured by using the right research
method and the right metric. There are several subcategories of validity, such as internal,
external, content, construct and criterion validity. One of those subcategories can be chosen,
when measuring the validity. Reliability means the permanence of research, i.e. when the
survey is repeated, it gives the same results. In reliability, two factors can be distinguished,

which are stability and consistency. Stability measures the permanence of a study over time,
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for instance by taking repeat measurements. Consistency means the same kind of variables
measure the same thing. Cronbach’s alfa is used as a measure of consistency, which is based
on the correlation of variables. In practice, this means measuring the same variable with two
meters, in which the measurement results should be the same. If the validity of the study is
in order, there is no need to interfere with reliability, as validity usually guarantees reliability.
The factors affecting the reliability of study is presented in Figure 6. (Kananen 2011, 118—
123.)

Reliability of the study

Reliability Validity
[ [ [ [ \
| Stability | | Consistency ‘ External Internal Content Construct| | Criterion
validity validity validity validity validity

Figure 6. The reliability of the study (adapted from Kananen 2011, 119).

In this thesis, validity is measured by using internal and criterion validity. Internal validity
measures right causal connection in the study. Internal validity is used when results are an-
alyzed by using cross tabulation. Criterion validity reviews the results of other similar stud-
ies. If current results of the study are the same as in the earlier studies, the criterion validity
of study is good. (Kananen 2011, 121, 123.) Because the survey cannot be repeated, relia-
bility is checked by using consistency and Cronbach’s alfa. Cronbach’s alfa is measured by
forming sum variables from questions related to attitude. A sum variable is obtained by add-
ing together the values of several separate variables that measure the same phenomenon.
(KvantiMOTYV 2009.)
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There is usually an interest in reliability because the variables are formed into a sum variable.
The reliability indicator is calculated for the combined variables. In this case, the coding of
the statements must be the same as when calculating the sum variable. Sometimes the en-
coding of variables needs to be reversed. (KvantiMOTYV 2008.)

The sum variable is formed from questions which measures respondents’ attitudes towards
novel food and insect eating. Some of the statements are formed as negative point of view
and others as positive point of view. Statements are reversed so that it is possible to form the
sum variable and variables measure similar things. Formed sum variables and their
Cronbach’s alfa are presented in Table 3. Cronbach’s alfa should reach 0.7 to have an ac-

ceptable level of consistency (Taber 2018). This condition is fulfilled in both sum variables.

Table 3. The consistency check of study and the formed sum variables.

The sum variable Questions Cronbach's alfa
) | often taste new food and test different
Attitude towards novel foods 0.737
products

I like to taste new dishes when offered

to me

| eat almost anything

| am very selective in what foods | eat

(reversed)

If 1 don't know what food contains, |

won't eat it (reversed)

I don't like tasting new foods (reversed)

Attitude towards insects as food I'm interested in eating insects 0.872

My attitude towards insect eating is

positive

Insect eating doesn't evoke thoughts in

me

The idea of insect eating disgusts me

(reversed)

| don't want to use insects in my diet

(reversed)
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The survey was conducted online, and it was shared in specific platforms which may have
affected the results. Online survey reaches only specific sample of respondents, such as,
people who are interested in insect eating, who uses internet and social media on the regular
basis and have a time to answer the survey. The duration of answering the survey was re-
ported to be 15-20 minutes. These factors affect the background of the respondents and it

should be considered when analyzing the results of the survey.

5.1.2 Background information of respondents

The number of respondents in survey is N=212. 29 % of respondents are men, 67 % are
women and the rest 4 % of respondents are non-binary or did not want to tell gender. Age,
educational level, income and diet of respondents are presented in Figures 7, 8, 9 and 10.

Respondents’ average size of household is presented in Table 4.

Age groups

40
35
30
25

15
10

<25 25-34 35-44 45-54 55-64 65+

Figure 7. Age groups of respondents.

The majority of respondents are 25-34 or 35-44 years old. The largest age group is 25-34
years old who are 29 % of respondents (N=62). The second largest age group is 35-44 years
old who are 25 % of respondents (N=54). 18 % respondents (N=38) are 45— 54 years old
and 13 % (N=28) are 55-64 years old. 13 % of respondents (N=28) are under the age of 25.
The minority is respondents who are over 65 years old (1%, N=2).
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Respondents are mainly from provinces of Péijat-Hame (34 %, N=71), Uusimaa (21%, N=45
and Etela-Karjala (19 %, N=41). High shares of respondents from Paijat-Hame and Etela-
Karjala may be due to the fact that the survey was shared in LUT University’s intra page and
in local newspaper and Facebook groups of Lahti. From other provinces the share of re-
spondents was from 1 % to 5 %. The aim was to get respondents from all over Finland. There
were no respondents from provinces Aland, Kainuu, Keski-Pohjanmaa, Satakunta and Poh-

jois-Karjala. 2 % of respondents (N=4) do not live in none of these provinces.

Education

No basic education

Primary school

Matriculation or vocational examination
Bachelor's degree

Master's degree

Licentiate or doctoral degree
%
Figure 8. Educational level of respondents.

The main educational level of respondents is master’s degree (31 %, N = 65) or bachelor’s
degree (29 %, N=61). The share of respondents who has matriculation or vocational exami-
nation is 24 % (N=50) and 14 % of respondents (N=29) has licentiate or doctoral degree.

Respondents who has primary school or no basic education is only 3 % (N = 7) of the sample.

Table 4. Average number of adults and children living in the household.

Number of chil-
N=212 Number of adults dren (under 18) | The size of
living in house- |, > ‘.
living in house- | household
hold
hold
Mean 1.78 0.56 2.34
Mode 2 0 2

Respondents’ average household contains two adults without children. The number of adults
and children is calculated by using mode number. This is line with the Finnish average
household size, which is 2.02 (Statistics Finland 2016).
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Average monthly gross salary before taxes

more than 10 000 € FE————
7500-10000 €

5000-7499 €

3000-4999 € 1

2500-2999 € EE———

2000-2499 € mE———

1500-1999 € EEEE————

1000-1499 € EEEEEEE———

500-999 £ IEEEEEEEE————
Less than 500 € —

0 5 10 15 20 25 30
%

Figure 9. Average monthly gross salary in household.

Respondents’ most common total monthly household gross salary is between 3000—4999 €
(27 %, N = 58) and 50007499 € (22 %, N = 46). 13 % of respondents have average monthly
household gross salary between 7500-10 000 € (N = 27) and 6 % of respondents (N = 12)
have more than 10 000 monthly gross salary in the household. 15 % of respondents have
household income between 1500-2999 € per month (N = 41) whereas 18 % of respondents
have total monthly household incomes less than 1499 € (N =38). Total household income
was asked in the survey. This means that household incomes are not distributed by personal

salary.

Diet

Semi-vegetarian
22%

Vegetarian / vegan
8%

Omnivore
70 %

= Omnivore Vegetarian / vegan = Semi-vegetarian

Figure 10. Diet of respondents.
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As it can be seen from Figure 10, 70 % of respondents (N=147) are omnivores and 22 % are
semi-vegetarians (N=46) which means that they eat mainly vegetarian food but occasionally
meat and fish. The rest of respondents (8 %, N=8) are vegetarians or vegans. Among Finnish
population, almost everyone eats meat-based food products. 98 % of men and 91 % women
ate meat dishes or meat food products in 2017. (Saéksjarvi et al. 2018, 50.) When semi-
vegetarians are taken into account, 92 % of respondents of the survey eat meat to some ex-

tent, which is in line with the national data.

Even though many of respondents answered they are omnivores, they might have reduced
their meat consumption. In 2019, the consumption of meat has decreased for the first time
in five years, 1.8 % compared to the previous year in Finland (Luke 2020; Lihatiedotus
2020). Because edible insects are considered as a sustainable replacement of meat, the con-
sideration of meat consumption is asked in the survey. In Figure 11, respondents’ interest of

reducing meat consumption is presented.

Consideration of meat consumption in diet
(excluding insects)

48 %

40
® 30 27 %
20
12 % 12%
10
0
I'm not goingto  I've been thinking | have reduced meat |don't eat meat
reduce meat about reducing consumption
consumption meat consumption

Figure 11. Respondents’ interest to reduce meat consumption.

Almost half of the respondents (48 %, N=102) have reduced meat consumption. 12 % of
respondents (N=26) do not eat meat at all and the same number of respondents (12 %, N=26)
do not want to reduce their meat consumption. 27 % of respondents (N=57) have thought of

reducing meat consumption. After this question, an open question was asked the reasons
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why respondents have reduced meat consumption or does not eat meat at all. The main rea-

sons are health, environmental and ethical reasons.

5.1.3 Earlier knowledge and experiences of entomophagy

81 % of respondents (N=171) answered that they have heard of entomophagy and they know
what that is. Only 2 % of respondents (N=4) answered they have not heard of insect eating
before. The survey was conducted online, and it was introduced as ““a survey about insect
eating”. It can be assumed that people who have heard of insect eating are more likely to
notice and respond to the survey. Respondents’ earlier experience on insect eating is pre-

sented in Figure 12. The effect of gender in the experience of eating insects is also consid-

ered.
Earlier experience on insect eating
60%
51%
50%
0,
) 40% 38%
40% 35%
33%
30%
25%
’ 23% 579
20% 16%
8%
0% [
I have never tasted insect | have tasted once | have eaten insects a few | eat insect food
food times occasionally

H Male Female M Average

Figure 12. Gender differences in the experience of eating insects.

35 % of respondents have never tasted edible insect-based food. 22 % of respondents have
tasted insects once, whereas 38 % of respondents have eaten more than once. Only 5 % of
respondents eat insects occasionally. Even though more than a third of respondents have

never tasted edible insects, they have answered the survey.
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Over half of the men (51 %) have eaten insects more than once, whereas 33 % of women
have eaten insects a few times. On the other hand, high share of women (40 %) have never
tasted insect food. 25 % of men have never tasted insect food. The share of women and men
who have tasted insects only once is smaller than the share of people who have never eaten
insects or have eaten insects more than once. 8 % of men and 4 % of women eat edible

insects occasionally.

People who eat insects occasionally were asked how they eat insects. 10 respondents an-
swered that they eat insect-based food where insects can be both visible and invisible and

insects can be as a whole or powdered.

5.1.4 Attitude towards novel food and insect eating

According to the literature review, food neophobia and attitude towards novel foods have an
impact on the acceptance of edible insects. For this reason, attitude towards novel foods and
insect eating were asked in the survey. Respondents had a possibility to answer whether they
agree or disagree with questions about insect eating (Figure 13). These answers were formed
into one sum variable, which measures respondents’ attitudes towards insect eating (Figure
14). The same thing was done with variables which measured the respondents’ attitude to-
wards novel food (Figure 14). Finally, respondents can be categorized by how different back-

ground information affect their readiness to eat insect-based food.

Insect eating doesn’t evoke thoughts in me BN ZN 25% 25% [ 14% |
My attitude towards insect eating is positive |EZIIE2ZIIINZ0% 35% 26% |
I'm interested in eating insects | SGIINISZINN16% 40% . 18% |

I don't want to use insect in my diet [ NNNENGGSAZ G5 11%
The idea of insect eating disgusts me  [IINIZS N ZE N 13% 25% 8%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Strongly disagree M Partly disagree Not agree nor disagree Partly agree B Strongly agree

Figure 13. Respondents’ attitude towards insect eating.
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As it can be seen from Figure 13, majority of respondents have positive attitude towards
insect eating and are interested in eating insects. 35 % partly agrees and 26 % strongly agrees
with statement “My attitude towards insect eating is positive”. 19 % of respondents disagree
with this statement. 58 % of respondents say they are interested in eating insects, whereas
26 % of respondents disagrees. Furthermore, a significant share of respondents strongly dis-
agrees (34 %) or partly disagrees (30 %) with statement “I don’t want to use insect in my
diet”. Together only 21 % of respondents partly or strongly agrees with this statement. Dis-
gust of insects is distributed more evenly among respondents. 25 % of respondents strongly
disagrees and 28 % of respondents partly disagrees with statement “The idea of insect eating
disgusts me”. On the other hand, quarter of respondents (25 %) partly agrees and 8 % of
respondents strongly agrees with this statement. Although most respondents are interested
in eating insects, they may think it is repulsive or disgusting. For instance, 37 % of respond-
ents answered that insect eating evokes significant thoughts, whereas 39 % of respondents
said insect eating does not evoke any significant feelings. Clearly, this statement shares opin-
ions, because it can be understood different ways. If respondent has strong negative or pos-
itive thoughts about insect eating, they would answer that they disagree with the statement.
On the other hand, positive or neutral attitude towards insect eating can suppose that insect
eating does not evoke any notable feelings.

Attitudes towards novel food and insect eating

100%
90%
80%

70% 60%
0,

60% 56%
50%
40% 34%
30% 20% 24%
20%
10% 6%

0%

Negative attitude Not negative nor positive Positive attitude
attitude
Attitude towards novel food Attitude towards insect eating

Figure 14. Respondents’ attitudes towards novel food and insect eating.
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In Figure 14, attitudes of novel food and insect eating are gathered. Only 6 % of respondents
have negative attitude towards novel food, which means that they may be skeptical when
tasting new foods. 60 % of respondents have positive attitude towards novel food. Those are
very interested to taste novel foods. 34 % of respondents have neutral attitude towards novel

foods.

More than half of the respondents (56 %) have a positive attitude on insect eating. 24 % of
respondents do not have negative nor positive attitude towards insect eating, i.e. it can be
called neutral attitude. 20 % of respondents have some level of negative feelings towards

insect eating.

Now, the respondents’ attitude towards insect eating is known. Next, the different factors
affecting the attitude is considered by using crosstabulations. By analysing the correlations
between different factors and attitude towards insect eating, it is possible to find what aspects
impact on the respondents’ interest to use insects as food. According to earlier studies of
acceptance of entomophagy, many different aspects can affect the consumer’s readiness to
eat insect-based food. For instance, earlier experience of insect eating, attitude towards novel
food, gender and age can affect the readiness. These factors are analysed and presented in
Figures 15, 16, 17 and 18.

Correlation between attitude towards novel food and
insect eating
100%
80% 67% 71%
60%

36% 9
40% 5504 29% ° 35%

19%
0% [

Negative attitude towards novel Not negative nor positive attitude Positive attitude towards novel
food towards novel food food

B Negative attitude towards insect eating
Not negative nor positive attitude towards insect eating

M Positive attitude towards insect eating

Figure 15. Correlation between attitude towards novel food and insect eating.
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As it can be seen from Figure 15, respondents who have negative attitude towards novel food
have more likely negative thoughts about insect eating. 67 % respondents who have negative
attitude towards novel food are suspicious of insect eating. Furthermore, people who have
positive attitude towards novel food, 71 % of them have positive attitude towards insect
eating. When respondents have no negative nor positive thoughts about novel foods, it is
harder to say how interested they are in eating insect because the number of respondents is

more evenly distributed.

In open questions of survey, reasons why respondents would eat insect-based food were
asked. Many of them answered curiosity and novelty as reasons to taste and eat edible in-
sects. Some of the respondents answered that they would taste insects “because of experi-

mental reasons” and “to diversify diet”.

The effect of previous experience on the attitude
towards insect eating

100%

77%
80%

60% 50%
37%
40% ’ 28% 35% 30%
20% 18%
20% - 6%
0% |
| have never tasted insect food | have tasted once | have eaten insects multiple

times

B Negative attitude towards insects
Not negative nor positive attitude towards insects

M Positive attitude towards insects

Figure 16. Correlation between previous experience on insect eating and attitude towards insect eating.

Figure 16 shows that, people who have eaten insects before have more positive attitude to-
wards insect eating than people who have never eaten insects. 50 % of people who have
tasted insects once and 77 % of people who have eaten insect multiple times have positive
attitude towards insect eating. On the other hand, 37 % of respondents who have never tasted

insect food are more negatively concerned of insect eating. Their negative attitude towards
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insect eating can affect their desire to taste insects. However, 35% of people who have not

tasted insects have a positive attitude towards insect eating.

Correlation between gender and attitude towards insect

eating
100%
80% 72%
60% 49%
40% 30%
’ 16% 1% :
20% - 12%

0%
Negative attitude towards insect Not negative nor positive attitude Positive attitude towards insect
eating towards insect eating eating

Male Female

Figure 17. The effect of gender on attitude towards insect eating.

Most of both women (49 %) and men (72 %) have positive attitude towards insect eating.
The share of men who think positively about insect eating is much higher than the share of
women. 21 % of women have negative attitudes towards insect eating, whereas 16 % of men
have same kind of attitude towards insect eating. In addition, 30 % of women have neutral
attitude towards insect eating, whereas only 12 % of men have neutral attitude towards insect

eating.

Generally, both women and men have more positive than negative attitude towards insect
eating. The exception is in the age group of 30-49-year-olds. In this group, 77 % of men
have positive attitude towards insect eating, whereas 34 % of women have positive attitude
towards insect eating. 43 % of women have neutral attitude towards insects. 24 % of women
and 7 % of men have negative attitude towards insect eating. Furthermore, age has an effect

on the acceptance of insect eating (Figure 18).
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The effect of age on attitude towards insect eating

100%

80% 71%
58%

60% 47%
40% 4% 259

17% o 19% T
20% 12%

o Il ]
<30 30-49 50+

W Negative attitude towards insects
Not negative nor positive attitude towards insects

M Positive attitude towards insects

Figure 18. Correlation between age and attitude towards insect eating.

In each age group, the majority have a positive attitude towards insect eating. Younger re-
spondents are more open-minded to insect eating than older ones. 71 % of the group of under
the age of 30 have a positive attitude towards insect eating. 47 % of the group of 30—49-
year-olds and 58 % of the group of over the age of 50 have a positive attitude towards insect

eating.

5.1.5 Environmental and ethical perspectives on insect eating

Environmental and ethical perspectives of consumers should be considered when studying
the acceptance of insect eating. Edible insects are claimed as a sustainable option for animal
protein, i.e. meat-based food. People who are concerned environmental impacts of their food
choices may be more interested in insect eating (Verbeke 2015; Sogari 2015). Hence, the
correlation between respondents’ attitudes on meat eating and insect eating should be con-
sidered. Previous studies have found that diet influences consumer acceptance of insect eat-
ing (Santaoja and Niva 2019; Elorinne et al. 2019). For these reasons, the effect of diet and
meat reduction on the acceptance of insect eating are researched in this survey. These results

are presented in Figures 19 and 20.
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Correlation between diet and attitude towards insect eating
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Figure 19. The effect of respondent’s diet on the attitude towards insect eating.

Majority of omnivores (58 %) and semi-vegetarians (59 %) have a positive attitude towards

insect eating, whereas vegetarians and vegans have more negative (38 %) than positive (31

%) attitude. Reasons why vegetarians and vegans have more negative than positive attitude

towards insect eating are studied further.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Correlation between meat eating and attitude towards insect

eating
65%
56%
42% 39% ., 39%
35%
30% 27%
0,
19% 149% 16% 20% I I
I'm not going to reduce  I've been thinking about | have reduced meat | don't eat meat
meat consumption reducing meat consumption
consumption
B Negative attitude towards insects Not negative nor positive attitude towards insects

M Positive attitude towards insects

Figure 20. The effect of reducing meat consumption on the attitude towards insect eating.
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In Figure 20, respondents who have thought about reducing meat consumption or have al-
ready reduced meat consumption have more positive attitude towards insect eating than peo-
ple who do not eat meat or people who do not want to reduce meat consumption. 42 % of
respondents who are not willing to reduce meat consumption have negative attitude on insect
eating and 39 % of them have positive attitude. The respondents who do not eat meat have
almost evenly distributed thoughts about insect eating. 39 % of them have positive attitude,
35 % of them have neutral attitude and the rest of 27 % of them have negative attitude to-
wards insect eating. The significant difference is in people who have reduced meat consump-
tion or are interested in reducing meat consumption. 56 % of respondent who have thought
about reducing meat consumption and 65 % of respondents who have reduced meat con-

sumption have a positive attitude towards insect eating.

These different attitudes between respondents’ meat consumption habits can reflect to re-
spondents’ diet and ethical opinions about food consuming habits. In the survey, the ethical
and environmental opinions about insect eating and farming were asked. There were three
statements and respondents have an opportunity to choose whether they agree or disagree
with the statements. In addition, it was possible to choose “not agree nor disagree” opinion.
The statements are “Insect farming is ethical”, “Insect farming is more environmentally

friendly than beef production” and “Eating insect is more ethical than eating meat”.

Majority of respondents believe that insect farming is ethical (56 %), insect farming is more
environmentally friendly than beef production (79 %) and insect eating is more ethical than
eating meat (62 %). 14 % of respondents disagree with the statement “Insect farming is eth-
ical”. Only 4 % of respondents disagree with statement “Insect farming is more environmen-
tally friendly than beef production” and 12 % of respondents disagree with statement “Eating
insects is more ethical than eating meat”. These perspectives are line with the open question
of reasons to eat insects. Majority of respondents said that they would eat insects for envi-
ronmental and sustainable reasons. Another important reason to eat insects is to reduce meat

consumption.

On the other hand, many respondents said that the uncertainty of sustainability and ethics of

insect eating are reasons not to eat edible insects. Some of the respondents answered that
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they do not see the value of sustainability of insect-based food compared to plant-based food.
One respondent answered that “insect eating is not in line with vegan diet”. Other respond-
ents answered that they do not want to eat anything edible and they consider insects as ani-
mals. In addition, many respondents pondered about the suffer of insects. The attitude to-
wards ethics of insect eating depends on whether the respondent is an omnivore, a vegetarian
or a vegan. When estimating the statements based on the respondents’ diet, it can be seen
that the responses related to the ethicalness of insect farming vary according to the respond-
ent’s diets (Figure 21). Other statements about environmental friendliness and ethicalness of

insect eating comparing to meat eating did not have any considerable difference.

"I believe insect farming is ethical"

70%

63% 63%
60% >9%
0
50%
40% 9
34% 319%
30%
0,

0% 17% 20%
10% 8% 6%

0%

Omnivore Vegetarian / vegan Semi-vegetarian
Disagree Not agree nor disagree Agree

Figure 21. The question of the ethics of insect farming depending on the diet.

Figure 21 shows that only 6 % vegetarian and vegan respondents agree with the statement
“Insect farming is ethical”. Majority of vegetarians and vegans (63 %) disagree with the
statement. However, more than half of omnivores (59 %) and semi-vegetarians (63 %) think
insect farming is ethical. According to questions about reasons not to eat insects and the
ethics of insect farming, people who do not eat meat-based food do not consider insect eating

as ethical, whereas people who eat meat to some extent consider insect farming as ethical.

In the survey, people who were answered that their diet is semi-vegetarian, vegetarian or

vegan were asked if insect would fit their diet from an ethical point of view. Majority of
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semi-vegetarians are accepting insects into their diet (72 %). Only 7 % of semi-vegetarians
do not accept insects into diet. On the other hand, 56 % of vegetarians and 71 % vegans do
not accept insects into their diet from an ethical point of view. However, 33 % of vegetarians
and 14 % of vegans would consider insects as food from ethical point of view. These results
are in line with the open question about why not to eat insect-based food. Edible insects are
considered as animal-based food. On the other hand, some of the respondents said they
would accept insects as food if the suffer of insects is studied more and it could be said that

insects do not feel pain.

5.1.6 The properties of insect-based food products

The aim of the survey was to find out what factors influence consumers’ desire to buy insect-
based food and what kind of insect food products would meet the hopes and requirements of
consumers. These aspects are discovered by asking what factors affect the decision to eat
insect food, what kind of insect-based food are desirable and in what form the insect food
should be.

Respondents prioritized different factors, which would increase their possibility to eat in-
sects. Number 1 is the most affecting factor, whereas number 9 is the least affecting factor.
The results were analyzed by using mean numbers and standard deviations. The standard
deviation measures how much set of values disperse from their mean value (Kananen 2011,

100). The average order of importance of respondents is presented in Table 5.

Table 5. Factors affecting the desire of eating insects in order of importance.

Order of importance Std
(1= the most affecting factor, 9 = the least affecting Mean Devi fion
factor) evia
1. Taste 3,67 2,40
2. Environmental perspective 3,8 2,42
3. Affordable price 4,23 2,35
4, Diet diversification 4,91 2,51
5. Domesticity 4,94 2,31
6. Good availability in store 5,06 1,96
7. Ethical perspective 5,14 2,43
8. Novelty 6,42 2,55
9. Recommendations 6,84 2,45




54

Taste is one of the main important factors affecting the desire to eat insects. In addition, the
possible environmental benefit of edible insects compared to meat products is important fac-
tor whereas affordable price is not as important as environmental perspective. Diet diversi-
fication, domesticity and good availability in store have almost same average results. Ethical
perspective of insect eating, novelty and others’ recommendations have least impact on the
acceptance on insect eating. These results are in line with the open question of reasons to eat
edible insects. In open question, respondents answered that if the insect-based food tasted
good, insects were environmentally friendly food option, the price was affordable and the
food were domestic produced, they could eat insects. Moreover, many respondents men-
tioned the domesticity of edible insects is important factor to eat insects.

Same questions can be asked different ways which can increase the reliability of study. Some
variables can be measured by using reversed questions. (Kananen 2011, 120.) In this situa-
tion, the factors which affect the readiness to eat insect-based food is measured by almost
similar reversed questions. The question about factors reducing the respondent’s willingness
to eat insects was a multiple-choice question. Respondents were able to choose five or less
factors which reduce their readiness to eat insects. The results are studied based on which
factors have the most choices. Factors which reduce the willingness to eat edible insects are

presented in Table 6.

Table 6. Factors which reduce the willingness to eat edible insects.

Factors which reduce willingness to eat insects N
1. High price 129
2. Uncertainty of how to use insects in food 114
3. Poor availability in store 99
4. Habit 91
5. Limited product range 80
6. Insects are disgusting 61
7. Taste 54
8. Safety 44
9. Poor availability in restaurants 37
10. Insect eating is not ethical 26
11. Other people's opinions 17
12. Health 8
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The high price of insect-based food significantly reduces respondents’ willingness to eat
insects. Many respondents answered that the uncertainty of how to prepare insect-based food
and habits reduce the willingness to eat insects. Furthermore, the poor availability in food
store and limited product range reduce almost half of the respondents’ desire to eat insects.
61 respondents answered that insects are disgusting which reduce their readiness to eat in-
sects. Taste of insects do not reduce significantly many respondents’ interest to eat insects.
Table 5 shows that when taste is good, it can increase the willingness to eat insects. Health
issues and other people’s opinions do not have significant effect on reducing the willingness
to eat insects. This is line with Table 5, where other people’s recommendations about insect

food do not have notable influence on the willingness to eat insects.

In open question of reasons not to eat insects, respondents answered that mainly the disgust,
uncertainty of environmental benefits, bad taste, high price and poor availability of insect
food affect the possibility to eat insects. Respondents said that “poor availability and high

price” are reasons not to eat insects.

In order to increase the share of people who would eat insects, it is necessary to find out
acceptable preparation methods of insect food and in what forms insects should be served
(Tan et al. 2015). In the survey, respondents were able to choose in what forms they could

eat insects (Table 7). They were able to choose as many options as possible.

Table 7. Respondents’ readiness to eat different kind of insect-based foods.

What kind of insect-based food you could eat? N
Where the insects are ground and powdered 158
Where insects are invisible 135
If someone else has prepared the food 132
Which tastes like familiar food 120
Which looks like familiar food 111
Where insects do not taste 98
Which tastes like new food 91
If | have made the food 91
Where the insects are chopped 89
Which looks like new food 78
Where the insects are whole 63
Where insects are visible 55
I couldn’t eat any food with insects 26
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Majority of respondents are ready to eat insect-based food if the food is ground, invisible
and someone else has prepared the food. Furthermore, the food should taste and look like
some familiar food. These results are in line with the previous studies. Tan et al. (2015) noted
that reducing the insect’s visibility from the food and serving the food in a familiar form
increased the willingness to try insect-based food. The least votes were given to options
where the food would look something new, the insects are whole or visible in the food. 26
respondents answered they could not eat any insect-based food. In the survey, consumers
were asked what kind of insect-based food they would like. They hoped mostly for ground
or powdered insect-based food where insects are invisible. In addition, processed food was
mentioned many times. One respondent suggested that “Insect-based food products should
have instructions on how to easily prepare a meal from insects”. According to these results,
consumers want to eat insect-based food which looks and tastes like some familiar food, the

insects are ground and invisible in the food and they do not taste from the food.

Food dishes that could contain insects were examined on a Likert 5-point scale in the survey.
These results are presented in Table 8. Scaling is from 1 to 5 where number 1 is strongly
disagree and number 5 is strongly agree. Neutral option, i.e. not agree nor disagree is number
3. Different food dishes are ranked according to respondents’ approval by using the mean

numbers.

Table 8. Different food dishes where insects could be used.

Food where insects could be | Strongly | Partly I?I]g:’ Z?;;? Partly | Strongly Mean Std. De-
used disagree |disagree gree agree | agree viation
Main course 14 % 7% 10 % 36% | 33% 3,7 1,37
Starter 15 % 6 % 12 % 33% | 34% 3,7 1,39
Snack 15 % 8 % 11 % 36% | 30% 3,6 1,38
As a substitute of meat 16 % 10 % 8 % 37 % 29 % 3,5 1,42
,fé(;sog substitute of plant-based 16 % 79 17 % 29% | 31% 35 141
Bar snack 17 % 8 % 11% 32 % 32 % 3,5 1,45
Fine dining 17 % 7% 16 % 31% | 28% 3.5 1,42
Processed food 18 % 8 % 11% 34% | 28% 3,5 1,45
Pizza 18 % 12 % 15 % 29% | 25% 3,3 1,44
Soup 20 % 17% 18 % 24% | 21% 3,1 1,43
Salad 22 % 24 % 16 % 19% | 18% 29 1,43
Dessert 28 % 27 % 14 % 14 % 17% 2,7 1,46
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According to Table 8, main course and starter are the most acceptable food dishes where
insects can be used. Insects could also be added to snacks, such as protein bars. Insects as a
substitute of meat and plant-based food, bar snack, fine dining and processed food have
nearly same results. Pizza, soup and salad was added in this list because they represent indi-
vidual dishes. Most respondents do not want insects for salads and desserts. In open question
about insect-based food, respondents answered that they would hope edible insects into

snacks, processed food and as a substitute of meat or plant-based food.

5.1.7 Comparison of insects, beef and soybean products

In order to understand the effect of price and environmental concern in the acceptance of
insect eating, beef, soybean meal and insect-based food product are compared in the survey.
There are fictitious prices and carbon footprints for beef, soybean meal and insect food and
respondents had an opportunity to choose which product they would buy. In Figure 22, the
price and carbon footprint of beef and insect product are compared. Soybean meal and insect
food are compared in Figure 23. In Figure 24, all products are compared together when price

and carbon footprint are considered at the same time.

Beef 8 €/kg - Insects 4 €/kg Beef 17 kg CO,e - Insects 4 kgCO,e
70 70
60 %
60 60
50 48 % 50
40 40
= 31% =
30 3
25%
21%
20 20
15 %
10 10 I
0 0
Beef Insects | don't know Beef Insects | don't know

Figure 22. Comparison of beef and insect food by price and carbon footprint. The figure shows which food

product consumers prefer.
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When the price of insects is half of the price of beef, almost half of (48 %) the respondents
choose to buy insect food instead of meat product. When insect food has significantly smaller
carbon footprint than beef has, 60 % of respondents would choose insect food. This means
that the price and carbon footprint of insects affect the purchase decision. According to this
result, many people would buy insects instead of a meat product if insects were cheaper and

more environmentally friendly than meat products.

Soybean meal 6 €/kg - Insects 4 €/kg Soybean meal 1 kg CO,e -
Insects 4 kg CO,e
70 70
60 €0 .
519% 54 %
50 50
40 40
N 33%
X
30
30
25%
21%

20 16% 20
) I )

Q 0

Soybean meal Insacts [don'tknow Soybean meal Insects I don't know

Figure 23. Comparison of soybean meal and insect food by price and carbon footprint. The figure shows which

food product consumers prefer.

When soybean meal product is more expensive than insect food, 51 % of respondents would
choose insect-based food. On the other hand, if soybean meal is more environmentally
friendly choice and its carbon footprint is smaller, more than half of the respondents would
choose soybean meal product instead of insect food. In this scenario, the carbon footprint of
insect food is four times higher than the carbon footprint of soybean meal.
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Beef: 8 €/kg - 17 kg CO,e
Soybean meal: 6 €/kg - 1 kgCO.e
Insects: 4 €/kg - 4 kgCO,e
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Soybean meal Insects | don't know

Figure 24. Comparison of beef, soybean meal and insect food by price and carbon footprint.

In Figure 24, together the price and carbon footprint of beef, soybean meal and insect food

are compared. 37 % respondents would choose soybean meal when its price is 6 €/kg and

carbon footprint is 1 kg CO-e. 28 % of respondents would choose insect food, when its price

is cheaper than soybean meals’ (4 €/kg) and its carbon footprint is bigger than soybean

meals’ (4 kg CO2¢). 24 % of respondents would choose beef when its price and carbon

footprint are bigger than soybean’s or insect’s. According to results, majority of respondents

favor more about the environmental impact of food product than the price. On the other hand,

the diet can affect the results, because vegans or vegetarians do not want to eat insects in

general. The effect of diet is examined more profoundly in Figure 25.

100%
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20%
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Correlation between diet and purchase decision

34%

Beef

94%

74%

33%

20% 22%
° 0,
N « Il w2

Soybean meal Insects | don't know

B Omnivore Vegetarian / vegan M Semi-vegetarian

Figure 25. The effect of diet on purchasing decision.
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The respondent’s diet have significant influence on purchasing decision. Almost all
vegetarians and vegans (94 %) would choose soybean meal instead of insects or beef. It can
be assumed that more efficient environmental impact of food affects vegetarians’ and
vegans’ decision to choose soybean meal instead of insects, even though insects would be
cheaper. The environmental impact of food have an influence on semi-vegetarians too. 74
% of semi-vegetarians would choose soybean meal instead of insect food or beef. Almost
same amount of omnivores would choose beef (34 %) and insects (33 %). Only 20 % of

omnivores would choose soybean meal.

These results indicate that an insect-based product should be developed that could be used
as a substitute of high emission food products, such as meat. For example, in open question
about insect foods, one respondent said that “In the grocery store, there is no insect-based
product which could replace minced meat or some else animal food product which is used
daily”. Thus, current insect-based food products may not meet the expectations of many

consumers in Finland.

5.2 Results of interviews

In this chapter, interviews are analyzed by themes. There are six interviewees and all of them
are in some way familiar with insect eating through their work experience. They are called
as Interviewee 1, 2, 3, 4, 5, and 6. Interviewee 1 is a researcher who has studied sustainable
nutrition and relations between humans and insects. Interviewee 2 works in the restaurant
industry and has experience on insect food. Interviewee 3 is professional in future food tech-
nology and have an experience on insect eating. Interviewee 4 is a researcher in the field of
marketing of edible insects through packaging design. Interviewee 5 is a lecturer who has
been involved in many insect related projects. Interviewee 6 is a researcher who has an ex-
perience on sustainability transitions, sustainable food production and the impacts of law

and regulation on insect food production.

For the analysis of the results, themes were formed from the transcribed material of the in-
terviews. Themes are related to interviewees’ own experiences of insect eating, general

views on insect eating, challenges and possibilities and ways of increasing insect eating and
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future role and food products of insects. In this result section, the possibilities and ways to
increase insect eating and the future prospects of entomophagy are analyzed more pro-
foundly.

In general, all interviewees have eaten insect-based food. However, majority of them said
they have only tasted insect-based food, but the food has not remained in their ordinary diet.
They all agree that insect eating has reached its peak in Finland and the curiosity and novelty
of insect eating does not attract consumers as much as before. The next step in the field of
insect production should be considered. Currently insect eating attracts consumers who are
ready to taste novel foods and / or are concerned about their diet’s environmental impacts.

5.2.1 The challenges and possibilities of insect eating

According to interviewees, the current main challenges in the insect eating is the disgust of
consumers and there is no good nor proper insect-based food product on the market. For
example, Interviewees 3 and 4 said that currently there are no insect-based food products
which are good and delicious enough on the market. This affects their desire to eat insects.
Another problem is the contradiction between the sustainability of insect-based food and
current insect products. Interviewees 1, 3 and 4 criticise insect food products that are cur-
rently on the market because they do not replace other animal protein products. Insects are
added to foods that are already vegan or plant based. In addition, the high price of insect
production and products affect the desire to eat insects in everyday use. Interviewee 3 sums
up the barriers of insect eating:

“The biggest barrier of insect eating is the lack of scaling up of the insect production. This
affects the price and the production of good and decent products in the market. Regulation

and people’s preferences will change in the future.” Interviewee 3

Theoretically, interviewees see edible insects as one possibility to reduce meat production.
Sustainable features of edible insects are considered better than other animal proteins, espe-
cially compared to the livestock. Interviewee 5 mentions that “edible insects can be a solu-

)

tion to produce protein without adding meat production”.
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Some interviewees believe that future technologies and the automation of insect production
will increase the use of insect-based food. The price of insect food would decrease when
production is working with automation. They also see insects as a good food ingredient. The
high quality and high share of protein in insects will also affect the popularity of insect eat-
ing. If in the future the EU allows the separation of fats, proteins and chitins of insects, they
can be used in a new way. On the other hand, eating insects in the traditional way could be
interesting during this time when authenticity matters. Interviewee 4 believes that the au-
thenticity and traditionality may be more interesting than the extraction of insect mass by

food technology.

Insect production is also seen as a security of supply in the domestic market. Interviewees
said that insects could be produced locally on a small-scale which would increase food safety

and security. The interviewees described the topic in this way:

“- - Could insect production be a response to the vulnerability of the food system, because

it can be done on a relatively small-scale?” Interviewee 1

“- - Insect eating is considered as a rational way to produce food and not just food but also
animal feed and all the benefits of insect biomass and plant fertilizer and all that stuff. It is

a very potential solution to many crises in the future.” Interviewee 2

At the same time, the possibilities of insect eating may also be considered as barriers of
insect eating. Interviewee 4 is worried that all the benefits of insect production, such as sus-
tainability, efficiency and ethicalness may turn against insect eating when more information

is available on the subject.

“All the arguments for insect eating can turn against them. When saying that insect produc-
tion is sustainable animal protein production and more information will be obtained about
sustainability and efficiency of insect production, the question will be arising how ethical or

sustainable entomophagy really is.” Interviewee 4
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5.2.2 Ways to increase insect eating

Interviewees agree that increasing insect eating is not an easy task to do. It takes time and
the change of attitude among Finnish consumers. Even though interviewees think that in-
creasing insect eating is challenging, they have ideas how to do it. These ideas are mostly
political and social. One interviewee mentions several political actions to increase insect

eating:

“- - Insect production should have equal rules with other food producers. If insect produc-
tion does not receive any agricultural subsidies but all other production receives, it is a little
unfair. - - Use of insect food in public sectors. For example, if there was an insect food day
in schools once every eight weeks, it would increase the demand of insect food. - - Taxation
could affect insect products. If there were different tax categories for low-emission-intensive
products, insects could benefit from it. - - Politicians could provide more money for the

research field of insects because it would need more research. - - Interviewee 6

Interviewees mention that the power of media, social pressure and role models would affect
the consumer acceptance of insect eating. One interviewee found in the insect tastings that
people who were not interested in tasting insects still tasted them because of the social pres-
sure. Other interviewee suggested that role models may influence positively people’s attitude
about insect eating. In years 2015-2017 the articles about insect eating increased in Finnish
media. These articles had a contribution to general public discussion about the use of insects
as food. (Santaoja & Niva 2018.) Media had an opportunity to increase the publicity of insect
production which may have affected consumer interest in years 2017-2018. Now, different
articles declare that the insect production businesses have failed (Liiten 2019; Heima 2019;
Lehtinen 2019; Latva-Teikari & Ala-Renko 2020). Interviewees consider that the way media
writes about insect production may have an effect on the general attitude towards insect
eating. In addition, some interviewees criticize the way how media presented insect eating
as the predominant future solution for food insecurity problems. Interviewee 4 suggests that
media has influence on the popularity of insect eating because it has power to both create
and destroy trends:
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“I would not say that everything is media’s fault, but the media is also at the same time a
trend setter and a trend exporter. They can raise trends, but they can also say that this trend
is dead. And in the same way as the media says that insect eating is no longer a trend, it can

affect people’s interest in eating insects. Interviewee 4

Some interviewees have personally found that beautiful display and serving of insect food
would increase the desire to eat insects. Some have eaten good insect food prepared by a
restaurant professional or they have tried to prepare tasty insect food meals for others. In
order to increase high quality insect-based food in restaurants, there should be cooks who
can properly prepare insects as food. Interviewees 5 and 6 suggest that learning to prepare
insect-based food should be part of the restaurant industry and cooking education. Further-

more, the effect of chain restaurants on increasing insect eating should be considered:

“If I were still involved in insect projects, | would try to get a chain restaurant to try new
insect-based meal, for example a wok made of insects. I don 't know if it would be a success,

but it should be appropriately priced and nicely branded.” Interviewee 6

5.2.3 Potential insect-based food products in the future

Currently, there are few insect food products available in Finland. Many interviewees say
that there are not proper insect-based food products which are not tasty enough. For example,
Interviewee 2 says that chocolate bars, granola nor crispbreads with insects are not good
enough for a hit product. There should be more variation between insect-based foods and
not just snacks. According to interviewees, the product should be inexpensive, easy to pre-
pare, replace other animal protein food and taste as good as the replaced food.

Interviewees were asked what kind of insect species or insect-based food products should be
produced in the future in order to increase insect eating in Finland. Many interviewees sug-
gest that house crickets and mealworm larvae should be used as food. These species are
easiest to farm, and many different food types can be prepared using those insects. Honeybee
larvae are also suggested as food.
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Interviewees can be distributed based on how they see the future insect food products. Some
of the interviewees think that insects should be ground and added into familiar foods, such
as meatballs or sausages. Interviewee 5 thinks that the use of whole insects as food is not
possible for a long time because of the readiness of consumers. Interviewee 2 suggests that
an insect powder could be added into plant-based foods to add nutrients missing from the
vegetarian diet. Furthermore, Interviewee 5 believes that the separation of insect fats and

proteins would be solution to present insect food for people who doubt eating whole insects.

“In my opinion, it [insects] could be used as a raw material in the same way as milk, from
which all the particles are processed separately, and then turned into milk that is 1 % or 2
%. In the same way we should be allowed to process insects, i.e. extracting proteins, good

fats and chitin. 7 don 't think anyone would refuse to eat that kind of food. “ Interviewee 5

Other interviewees suggest that insects should be prepared authentically, and insects can be
served whole. Interviewee 6 suggest that there should be two strategies for different foods:
“There should be both everyday meals and luxury and authentic food with insects.” In ad-

dition, interviewees would like a new way of thinking in the preparation of insect food:

“Why is a new ingredient always made into the same food, such as pizza or burger? Another

option would be to make a completely different and new food.” Interviewee 6

7 If it [insect eating] started from authenticity, it could be more interesting. For example,
the food would be cooked by someone who comes from that culture [where insects are eaten

traditionally]. That would be interesting at least ro myself.” Interviewee 4

5.2.4 The future role of insects in the West

Almost all interviewees agree that future insect eating will not become mainstream in the
Western countries. They rather believe insect eating would be a niche market and it would
continue at a small level. In Finland, insect eating reached its peak couple of years ago, but
it did not disappear completely from the market. However, regular consumption of insects
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did not manage to reach its place in Finnish food markets. Interviewees mention that in ad-
dition to human consumption, insects should be utilized for other purposes as well, such as

animal feed and pet food. Interviewees talked about the future of insect eating as follows:

“- - The first hype [of insect eating in Finland] came and went a few years ago, but I would
not say it disappeared completely. Now there are a lot of projects going on related to insects.
I think one way or another insect eating might settle here for us too, but I do not know how.
In addition to talking about human consumption of insects, there is discussion about how

insect protein can be used as animal feed and pet food.” Interviewee 1

“Yes, insects will be used for animal feed and human food consumption. So far, | think that
animal feed will be bigger share of future insect production and little by little the share of
insect production for human consumption will increase. In addition, there will be such a
gastronomic part too, for example restaurants will use insects because of their aromaticity.”

Interviewee 2

“The use of insect as feed will increase. I think it’s going to be the second wave. If the
production costs of insect species that use feed unfit for human consumption or other animal
nutrition were significantly reduced, their use as feed could become very common. - - | see
a value promise that insects are a group of animals that can be feed on material that humans

do not currently utilize.” Interviewee 3

The interviewees almost unanimously agree that in the future, the use of insects as feed may
also be taken into account in insect production. Furthermore, none of the interviewees be-
lieves that insect eating would disappear entirely from Finnish food production chain. Due
to the need for sustainable food system change, they agree that insect eating has its own
benefits in the future. Different solutions are needed in the sustainable food system transition
and insects can be one of the solutions. On the other hand, Interviewee 6 reminds that the
use of insects as feed can be useless if people can eat those particular insects. Interviewees
suggest that insects that humans refuse to consume, such as black soldier flies, should be

used as animal feed.
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In the interviews, the insect eating gets reserved criticism. Many interviewees see ethical
issues in insect eating and they have wondered whether insect eating can be called as “the

future food”.

“- - If this [insects] is the food of the future and we could think of what the future is like,
then we are kind of doing it on the same premise that the current food system has failed, i.e.

we continue to use the efficient and intensive livestock farming.” Interviewee 4

Many interviewees mentioned that the suffer of insects is one issue which may be considered
in the production of insects. Some of the interviewees pointed out that insect production can
cause pain and suffer to many individuals, while in livestock farming pain occurs to a smaller
number of individuals. However, some interviewees see current insect production as an eth-
ically acceptable. Interviewee 1 is skeptical about future insect eating but sees one possible

solution for insect eating:

“Insect eating can be a convincing option, if it is truly ethical and sustainable, and those
insect-based products can replace animal protein so that GHG emissions of the food are

actually lower.” Interviewee 1
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6 DISCUSSION

The food system needs a sustainable system change and edible insects can be part of it at a
small-scale. However, entomophagy has faced more expectations than it could meet. Ac-
cording to interviewees, insect eating will not become very popular in Finland. They believe
insect farming has remained permanently in the Finnish food production chain, but the pro-
duction will not increase into a large-scale. Other researchers have pondered this same result
about the future of Western entomophagy. Stull and Patz (2020) point out that even though
insects are potential novel animal protein with fewer environmental impacts, they are not
solution to current global food crisis. They say it would be short-sighted to optimize all insect
production systems similar to traditional livestock production because these resembling con-
ventional systems could be environmentally and ethically problematic. (Stull and Patz 2020.)
Sogari et al. (2017) mention that it is difficult to say will the entomophagy become the “food
of the future”. It will depend on consumer behavior and acceptance, market availability,
different food products, culinary trends, marketing strategies and education. (Sogari et al.

2017.) Interviewees see similar factors affecting insect eating in Finland.

However, interviewees and respondents of the consumer survey see domestic insect produc-
tion as acceptable. Domestic insect food may increase consumers’ willingness to buy insect-
based foods, whereas interviewees see insect production as the security of food supply. The
importance of domestic food supply has increased during the COVID-19 pandemic, when
global food system has disrupted in all parts. UN (2020, 6) predicts that the combined im-
pacts of COVID-19 may affect a shrinkage of global and local food supply in many countries
with resulting price rises and food access problems. Local insect farming could a be part of
domestic food security by producing healthy and nutritious food.

The results of consumer survey show that consumer’s diet has an effect on the attitude to-
wards insect eating. There is notable difference between omnivores, vegetarians and vegans.
People who eat meat-based food, i.e. omnivores and semi-vegetarians have more positive
attitude towards insect eating than vegetarians and vegans have. Ethical issues of insect eat-

ing affect more among vegetarians and vegans than omnivores, for instance most vegans and
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vegetarians think insect farming is not ethical and they would choose plant-based food in-
stead of insect food even if plant-based food is more expensive than insect food. This could
be explained by Elorinne et al.’s (2019) finding that vegans see insect eating as unethical,

immoral and irresponsible, whereas omnivores see it as a solution to the world’s food crisis.

Furthermore, the consideration of reducing meat consumption affect positively the interest
of eating insects. People who eat meat but have reduced or have thought about reducing meat
prefer insect eating compared to people who do not want to reduce meat consumption or do
not eat meat at all. Potential “insectivores” could be people who are concerned about their
environmental impact of diet or have a flexitarian or semi-vegetarian diet, i.e. a diet that
consists of mainly plant-based food with the occasional inclusion of meat (Sogari 2015;
Verbeke 2015; House 2016). The effect of diet on insect eating may depend on vegetarians’
and omnivores’ different attitudes towards meat consumption. Omnivores have positive at-
titudes towards meat associating it with luxury, status, taste and health, whereas vegetarians
link meat with cruelty, killing, disgust and poor health (Ruby 2012.) These associations may

be valid with insect eating, too.

According to results of the survey and other studies, the higher share of men than women
are interested to eat insects (Verbeke 2015; Piha et al. 2018; Mancini et al. 2019). The rea-
sons why men are usually more willing to eat insects than women cannot be said for sure.
Men’s interest in insect eating could somehow be related to masculinity or the common rep-
resentation of men eating insects in the media. For example, many Finnish insect companies
are led by young men and they are usually on display in the Finnish media when it comes to
insect eating. This may affect the idea that insect eating is manly. Due to men’s stronger
interest in insect eating, they could have possibility to change their diet into less emission
intensive because edible insects are considered as a sustainable animal protein replacement
for meat (Hartmann and Siegrist 2017). Meat consumption is strongly associated to mascu-
linity in many cultures and men and women approach meat eating in different manners. Men
eat considerably more meat than women and women are more likely to be decreasing their
meat consumption than men. (Raty and Carlsson-Kanyama 2009; Ruby 2012.) Reducing
meat consumption could decrease the environmental impact of diet, as meat accounts for 45

% of it (Saarinen et al. 2019, 44). If insects were truly more sustainable option than other
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animal protein options, edible insects could be a potential new solution particularly for men
to reduce their diet’s environmental impact. On the other hand, if the aim is to increase insect

eating widely in Western countries, women should not be forgotten as potential consumers.

According to the results of the study, the environmental impact of food product may have
more impact on the purchasing decision than the price, even though the Consumers’ Union
of Finland has found that the environmental impact of food does not significantly influence
the purchasing decision. However, Finnish consumers are more and more interested in the
environmental impact of food, and therefore its importance is expected to increase in the
near future. (Kuluttajaliitto 2020.) In the survey, consumers requested that insect-based
foods would replace high GHG emission intensive food products, e.g. meat products. Even
if the price of insect-based food were lower than a product that requires less GHG emission,
most people would choose the product with the lowest carbon footprint. Furthermore, the
majority of respondents were ready to buy insects instead of beef, when insect food’s carbon
footprint and price were lower than beef’s carbon footprint. Only omnivores chose beef or
insects instead of a plant-based meal. On the other hand, consumers mentioned that high

price of insect food reduces their intention to eat insects (Table 6).

If new substitutes for meat (e.g. insects) are developed into market, consumers would need
a reason to eat those new food products instead of plant-based products, that do not contain
any animal proteins and have a low environmental impact. For instance, the carbon footprint
of insect-based food product could be added to the packaging so that consumers could easily
compare different enviromental impacts of food products. Insects have the advantage of high
protein and fiber content that cannot be obtained easily from a vegetarian diet. If an insect-
based food were more sustainable option than a plant-based meal, the ethical issues of

entomophagy would raise a deeper debate among vegetarians and vegans.

Comparing the results to previous Finnish consumer survey about insect eating from year
2017, the consumer acceptance of insect eating has not changed significantly. In 2017, 70 %
Finnish consumers were interested in insect eating. More men than women were interested

in insect eating, and particularly insect eating was popular among young people. The most
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acceptable preparing method of insect-based food was so that insects were invisible or
ground in the food. (Pohjanheimo et al. 2017, 11-12; Piha et al. 2018.)

According to the current survey, 58 % of consumers are interested in insect eating and more
than half of the respondents have positive attitude towards insect eating. During the survey,
selling and producing insect-based food has been allowed in Finland for two years, different
kind of products have been on the market and edible insects have been prominently displayed
in the media. Nevertheless, the share of people who have interested in insect eating has not
increased compared to the previous Finnish study. Moreover, people prefer to eat food where
insects are ground or invisible rather than visible or whole. It can be said that the public
discussion of insect eating over the last couple of years has not affected consumer interest in
insect eating. Only the knowledge of entomophagy may have been increased, when over 80
% of respondents know what insect eating is. The interest in eating insects has not increased,
even though it is found that the better knowledge would increase the desire to eat insects
(Piha 2017). House (2019) claims that current way to expand insect eating into Western
society has failed. Adding insects to existing dishes has not achieved the required results.
An entirely new insect meal should be developed that cannot be replaced with any other
product. (House 2019.) The strategy of increasing insect eating in Western countries should
be changed to take into account the uniqueness of edible insects.

Different insect food products for different kind of consumers should be developed in the
future. Edible insects should be added into ordinary everyday meals, traditional insect-based
meals and tasty fine dining meals. For instance, there would be authentic and distinctive
insect-based food, e.g. Mexican chapulines or traditional Finnish food, e.g. meatballs to
which insects have been added as a powder. The cooking and preparing of edible insects
could be taught to professionals to provide high quality insect food to consumers. Deroy et
al. (2015) found that when serving insect food as a fine dining, it would make eating insects
acceptable. Hulden (2015, 256-257) mentions that in Western countries, insect food would
be first accepted as an exotic delicacy in fine restaurants. The repeat consumption of edible
insects depends on the tastiness of food (Tan et al. 2015), which means that insect-based

food should be tasty enough for increasing in the Finnish food system.
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This study is focused on insect eating in Finland. Theory and practices of this study are from
European studies, thus the results of this study could be applied in other European countries
where the selling of edible insects as food has been allowed for a few years. The results of
this study can be applied in the development of future insect products. For example, con-
sumers’ preferences can be taken into account in the companies that breed and produce edi-
ble insects as food. The development of insect-based foods should consider consumer ex-
pectations and requirements for edible insects. This study strengthens the results of earlier
studies about consumer acceptance of insect eating. Especially, the effect of diet on insect
eating has become very important. A previous study has considered that vegetarians could
be potential consumers to eat insects (Elorinne et al. 2019), whereas this study shows that

vegetarians have similarly negative attitudes towards insects as vegans have.

In this thesis, criterion and internal validities were assessed. Criterion validity measures how
similar the results of current study are to the results of previous studies. The results of pre-
vious studies support the findings of this study. Furthermore, the internal validity is good in
this study, because only statistically significant crosstabulations were selected in the quanti-

tative analysis.

The results of this study cannot be generalized clearly to Finnish consumers, because the
sample of respondents does not represent the Finnish population with sufficient accuracy.
The consumer survey was conducted online, which excludes people who do not have access
to internet, e.g. elderly people. The majority of respondents of survey were women and re-
spondents were mainly from Paijat-Hame, Etela-Karjala and Uusimaa regions. Respondents’
age was mainly between years 25-49 and most of respondents were highly educated. In the
future, broader consumer survey could be conducted so that comprehensive generalization
to Finnish population could be done. Otherwise, a smaller and more accurate sample of pop-
ulation could be studied too. For example, the experiences on insect eating would be re-
searched among people who have eaten insects more than once. In order to increase the use
of insects as food in Finland, early adopters of insect eating should be identified more pro-

foundly.
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7 CONCLUSIONS

The purpose of this thesis was to explore Finnish consumer acceptance on insect eating, what
kind of aspects affect consumer acceptance and how the use of insect as food could increase
in Finland in the future. In this thesis, both quantitative and qualitative research methods
were used. In the quantitative analysis, current consumer acceptance was studied by con-
ducting a survey. The qualitative analysis i.e. interviews studied the prospects of insect eat-

ing in Finland.

The results of this study confirm the findings of previous European studies on the consumer
acceptance of entomophagy. The consumer acceptance of insect eating has not increased nor
developed in Finland in a few years. Current potential consumers who would eat insects are
interested to taste new foods and have tasted insects in the past. Especially young men have
positive attitude towards insect eating. According to the consumer survey, over half of the
respondents have positive attitude towards insect eating. Consumers are interested to eat
insects when insects are ground and invisible in the food. The desire to reduce meat con-
sumption, good taste and affordable price of insect food are important factors for consumers
to eat insects. Insect-based food should taste and look familiar food and consumers hope that
the food is prepared by someone else. For this reason, the effect of restaurants is important
to increase the insect eating. Furthermore, insect-based food may not be suitable for vege-
tarians or vegans due to the ethical reasons, whereas omnivores and semi-vegetarians may

be very potential consumers to use edible insects as food.

The interviewees had a wide range of views and suggestions for increasing insect eating in
the future. The paths to increase insect eating in Finland need different solutions from tech-
nological, economic, social or environmental point of views. For instance, interviewees sug-
gested that edible insects could be used as food security, animal feed, meat substitute or as

a gastronomic addition in restaurants.

According to interviewees, insect-based food should be tasty, delicious and suitable for dif-

ferent eating habits. For instance, insect-based food could be familiar food in which insects
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are invisible or luxurious and authentic food in which the distinctive character of edible in-
sect could be tasted. Consumers’ diet or food consuming habits may affect their hopes and
requirements about the properties of insect-based food. For example, the results of the survey
showed that consumers hope insects to be a food product that would help them reduce meat
consumption. Interviewees suggested that the future insect-based food product could be in-
expensive, easy to prepare, a low-emission meat substitute or a tasty novel food that cannot
be replaced by any other food product.

One solution to increase insect use as food would be to serve the food in restaurants or public
institutions. To serve insect-based food in restaurants, there should be educated professionals
who can prepare insect food. Moreover, the effect of media should not be forgotten. The
positive public discussion about insect eating may have an influence on the increasing use

of insects as food in Finland.

Overall, many factors will affect the future use of edible insects as food in Finland. In addi-
tion to consumer acceptance, other measures are also needed. To increase the insect eating,
political, technological and social measures should be done, such as improving the product
development and creating coherent legislation for insect foods. Furthermore, the insect pro-
duction should not be focused only on human consumption of insects. The future insect pro-
duction should take into account that insects can be used as animal and pet feed, too. There
is not just one solution to increase insect eating. Insect food should be produced for different
situations and different kinds of consumers in order to increase the use of insect food in
Finland.
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Consumer survey on insect eating

- Yiguvoimaa PALAT-HAMEEN LITTO LUT
EU:lta ©

Euroopen wioni  2014-2020 '«?® University

Instructions in Finnish: Hyva vastaaja,

Tama kyselylomake on osa LUT-yliopiston Sirkka -hanketta, jonka tarkoituksena on luoda edellytyksia
uusille liketoiminkonsepteille, joissa hyddynnetaan hyonteisia osana ruokaketjuja. Kyselyn tarkoituksena
on selvittaa, millaisista hydnteisruokatuotteista en kuluttajaryhmat olisivat kiinnostuneita ja miten
hyonteisten kayttoa voisi lisata tulevaisuudessa. Hyonteissyonti on uusi trendi Suomessa ja muualla
Euroopassa. Ympari maailmaa hyonteiset ovat tavallista ruokavaliota. Vuodesta 2018 lahtien
Suomessakin on ollut laillista valmistaa ja myyda hyonteisruokaa.

Kyselyyn vastaamalla olet tuottamassa tietoa hyonteisruoan kulutuksen mahdollisuuksista ja haasteista

Suomessa seka siita, minkalaisia tuotteita on mahdollista tulla markkinoille tulevaisuudessa Tutkimuksen
onnistumisen kannalta Sinun vastauksesi on tarkea.

Annetut vastaukset sailytetaan luottamuksellisesti. Tulokset julkaistaan ainoastaan kokonaistuloksina
eika niista voi tunnistaa yksittaista vastaajaa. Kyselyyn vastainneiden kesken arvotaan 10 kpl Finnkinon
elokuvalippuja. Jos haluat osallistua arvontaan, jata yhteystietosi kyselyn lopussa. Sahkopostiosoitteita
ei yhdisteta kyselyn vastauksiin millaan tavalla. Kyselyyn vastaaminen vie noin 15-20 minuuttia_

Kyselyn tulokset julkaistaan mydhemmin hankkeen Facebook-sivuilla: hitps://www facebook com
Isirkkahanke/

Jos kyselysta heraa jotain kysyttavaa, voit ottaa yhteytta sahkopostitse osoitteeseen:
vilma_halonen@lut.fi

Background

() Male

-
() Female
L

() 1 don't want to say

L

Year of birth *

For example, 1980
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Appendix I, 2

Province of residence *

() Ahvenanmaa
() Eteia-Karjala

| Etela-Pohjanmaa
) Etela-Savo

() Kainuu

() Kanta-Hame
(") Keski-Pohjanmaa
) Keski-Suomi
() Kymenlaakso

() Lappi

) Pohjanmaa
(_) Pohjois-Pohjanmaa
(_) Pohjois-Savo

() Paijat-Hame

() Varsinais-Suomi
(:) None of these

() Pohjois-Karjala
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Education *

(/-\

) No basic education

() Primary school
)

) Seconadary school

-/
i

(_) Bachelor's degree

(:i: Master's degree

(7) Licentiate or doctoral degree

{:_‘,i None of these

The number of persons living in the household *

The number of I I
adults

The number of I I
children

Total monthly household income before taxes *

() Under 500 €
() 500-999 €
() 1000-1499 €

() 1500-1999 €
() 2000-2499 €
) 2500-2999 €
() 3000-4999 €
(") 5000-7499 €
() 7500-10 000 €

() Over 10000 €
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Diet *

() Omnivore
() Vegatarian
() Semi-vegetarian

() Something eise

If you answer that you are a vegetarian, a semi-vegetarian, or a vegan, do insects fit into your diet
from an ethical point of view? *

() Yes

a

) No

&

() Idon'tknow

Knowledge of insect eating
Choose the options that best describe your situation

Are you familiar with insect eating? *

[ | Ihaven'theard of insect eating before

[ ] Ive heard that insects are eaten somewhere in the world

[ ] rve heard that insects are eaten in some restaurants

[ ] Ive heard of eating insect, but | do not exactly know what it is

[ ] Yes, ve heard of eating insect. and | know what it is

[ ] Something eise




Have you eaten insect food? *

() I have never tasted insect food

) | have tasted once insect food
() I'have eaten insects multiple times
() leatinsect food occasionally
) | eatinsect food regularly

If you eat insects occasionally / regularly, in what form and how do you eat them?

[] whole
(] Chunks
[] Powder
[ ] Insects are visible in the food
[ ] Insects are invisible in the food

|| Something eise |

Food related issues

How often do you prepare hot meals under normal everyday conditions? *

5-7times 3-5times 1-2times 1-3times

in the in the in the in the

week week week month
| prepare hot meals using ready-made ) ) = 7\
or = E ./ ./ - .
| prepare meals from the scratch O O ) O
| eat hot meals at the restaurantoras a e e S IS

I way "/ "/ o, "

Less than
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How do you feel about new foods? Evaluate how you agree or disagree with the statements. *

Strongly Partly Not agree Partly  Strongly
disagree  disagree nor disagree  agree agree

| often taste new dishes and test ~ O ) 0O I
different products e A ~/ \/ J
If offered to me, | will be happy to taste e I ~\ ~ e
new dishes i =t bt 2 .
| eat almost anything :\:: v : l: x':
| am very selective about what foods | M O ) 0O e
eat ~ -/ -/ \_/ 9,
If | don’t know what food contains, | ) O ) 8 I
won'teat it e \ — W "/
1 don't like tasting new foods O O O O O

Have you considered reducing meat intake? In this case, meat eating does not include insect
eating. Choose one. *

I haven't thought about reducing meat consumption
I have thought reducing meat cc ption, but I'm not going to reduce it.

() I'have thought reducing meat consumption, and I'm going to reduce it

" q

() lhave meat

(_J ldo not eat meat

() Something eise

If you have thought about reducing meat consumption, you have reduced it or you do not eat
meat at all, can you tell why?

How do different factors influence your food purchasing decision when choosing a main course?

*

Does not Affects Affects Affectsa Affects very

affectatall  very lite little: lot much
- e ') — — —
Price J ) ) Q) @)
. o ) P P ™ ™
Good availability in store J ) QO Q O
- Y I s s —
Domesticity J \ -, S L
i " 'S 'S oy e ~
Environmental perspective ) J L) ) 9
N - Yy £y ™y P /*-.
Ethical perspective U/ _ L J o
.y 5 ' o P
Health ) C O O O
'S ‘e 'S s ~
Taste o L |, L L
= —~ - ~ ~
Ease O O O O O
= & Yy at Yy 7
Recommendations ) QO O O O

Insect eating related questions



What kind of thoughts does insect eating evoke in you? Evaluate how you agree or disagree with

the statements. ~

The idea of insect eating disgusts me
| don’t want to use insects in my diet
I'm interested in eating insects

My attitude towards insect eating is
pasitive

Insect eating doesn't evoke thought in
me

| believe insect eating is more ethical
than eating meat

| believe insect eating is more
environmentally friendly than beef
production

| believe insect farming is ethical

What factors would increase your desire to eat insects? Put the options in order of priority 1-9 so
that 1. is the most important influencing factor and 9. is the least influencing factor. *

ot
O 2
O 3
O s
Diet diversification O s
Ose
O
O 8
O 9
O 1
O 2
O 3
O a
Affordable price O s
Os
O
O s
O e
O
O 2
~

Strongly
disagree

Y

!

Partly
dizagree nor disag

P
L
P
o

™

r".

iy

Yy
o

Mot agree Parly  Strongly
ree  agree agree

o

L

~

L
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Valitse vaihtoehdot, jotka kuvaavat sinua parhaiten. Voit valita useita vaihtoehtoja.
I could eat food with insects...”

which looks like familiar food
which tastes like familiar food
where insect do not taste
where insect are invisible
where insects are ground
where insects are chopped
where insects are whole

if someone else has prepared the food

O00O00o0O0ogn

if | have made the food
[] whichlooks like new food
[] which tastes like new food
| ] where insects are visible

[] 1could not eat any food with insects

What factors reduce your desire to eat insects? Select up to 5 factors. *

] High price

Poor availability in store

I don't think insects are ethical
Habit

I think insects are disgusting

| don't know how to use insects in food
Other people’s opinions

Taste

Health

Safety

Limited product range

Poor availability in restaurants

DOo0o00oDOood

Something else? |



I could eat insects in the following foods. *

Strongly Partly

disagree  disagree
Starter O O
Main course ’: ::

" N

Dessert L s
Snack O B
Bar snack O

As a substitute of meat

Soup O O
Pizza O) )
Salad ) O
Fine dining ) @
Processed food )
As a substitute of plant-based food QO QO

Questions related to beekeeping

Mot agree Parily  Strongly
nor disagree  agree agree

!

L

~

!

L b
L b
L w
L w
L L
L w
L L
Ly

> Ly
ey e
b "
~ =
b ot
~, ~
S Ly

In beekeeping, Western honeybees are used only to fertilize the queen. Extra Western honeybee
larvae could be used for food. Evaluate how you agree or disagree with the statements. *

Strangly Partly
disagree  disagree nor disagree
'm interested to taste honeybee larvae C O
| would rather taste honeybee larvae 'S 'e
than erickets - -
The description of the taste of bee .
larver "sweet and mild honey™ sounds } _
tempting
| could use pollen balls preduced by . .
bees in my diet as a source of protein v -

instead of plant-based protein

Comparison of products

™y

Mot agree Partly  Strongly
agree ag

—

Hypothetically, there would be an insect food product on the market that could be used as a source of
protein in the same way as minced meat or soy and the nutritional values would be almost the same for
everyone. Which product would you choose if the prices per kilo of the products were as follows?

Beef 8 €/kg - Insects 4 €/kg*

() Beef
() Insects
() | don't know

Soybean meal 6E/kg - Insects 4€/kg *

(") Soybean meal

W

() Insects

S

—

() I dom't know
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Appendix I, 10

The carbon footprint describes how much carbon dioxide is produced by ifacturing the product and
it can be used to compare the climate impacts of different products. The higher the product's CO2
emissions, the greater the impact of the product on the environment. Which product would you choose if
the carbon footprints per kilogram of different products were as follows? The unit of the carbon footprint
is kg CO2e.

Beef 17 kg CO2e. - Insects 4 kg CO2e. *

() Beef
() Insects

W,

() I don'tknow

Souybean meal 1 kg CO2e. - Insects 4 kg CO2e. *

»

a:_} Insects

() Idon'tknow

Which product would you choose if the prices and CO2 emissions of beef, soybean meal and insects
were as follows? Choose one product.

Beef: 8€/kg and 17 kg CO2e. - Insects: 4 €/kg and 4 kg CO2e. - Soyrbean meal: 6 €/kg and 1 kg
CO2e.*

() Beef

() Soybean meal

() Insects

A

() Idon'tknow

Open questions

What kind of insect food products would you like in stores?




Why do you eat or might you think you would eat insect food?

Why don't you eat or couldn’t think of aating insect food?

Frea feadback. Hare you can share your thoughts or axpariences on the topic of the survey.

By leaving your contact infor you will participate in the Finnkino ticket draw. Contact
information is used for draw purposes only. *

O I would like to participate in Finnkino's movie ticket draw and leave my contact
information.

O | don't want to participate in a movie ticket draw
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Appendix II,

Questions of interviews

Backaround and earlier experience

- Who are you?
- Could you tell me in your own words if you have any experiences and what kind of
experiences do you have about insect eating?
- Have you eaten insect food?
o What kind of insect food you prefer?

General views on insect eating

- What do you think is the general view of insect eating? Why?

- Do you think insect eating is a marginal phenomenon or perhaps part of a bigger
change in food and eating habits?

- Has insect eating decreased in Finland or is its popularity still rising?

- What kind of consumers are typical consumers of insect food?

- Do you think insect eating is ethical? / Do you see ethical problems in insect eating?

Challenges and possibilities of insect eating

- What kind of obstacles or challenges do you think insect eating has?
o How these challenges could be solved?

- What opportunities do you think insect eating has?
o How these opportunities could be promoted?

The role of insect eating in the future

- What factors do you think would influence the mainstreaming of insect eating?
- In what ways could the use of insects as food be increased in Finland?

- Is there an insect species or dish that could interest consumers?

- What role will insect eating play in the West in the future?



