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Abstract: In Latvia people usually use animal products (most of all eggs, milk, meat and their products) as protein sources. An 

online survey was conducted to investigate Latvian consumers’ opinion about insects and larvae as new high-protein food. The 

questionnaires were filled in by 1,892 respondents speaking in Latvian at the age between 14 and 64, with an average age of 42 

years, and gender distribution – 71% females and 29% males. Inhabitants of Latvia (about four fifths of the respondents) know 

that people are allowed to use both insects and larvae for their diet, however, 35% of all respondents could not mention the 

exact species of insects and larvae that are fit for human consumption. The grasshoppers and crickets were the most known 

edible insects for Latvian inhabitants. About a half of the Latvian consumers were not ready to supplement their daily menu with 

edible insects and larvae though respondents changed their attitudes when they had learned that the use of insects and larvae was 

important for the future and played an important role in keeping their environment cleaner and more enjoyable. A relatively small 

number of people were ready to start eating insects at once. In order to adapt this unusual source of protein to the inhabitants of 

Latvia, insects and larvae must be processed in powder form and presented in such a way that the shape of insects or their any part 

(leg, wings, horns, etc.) are not visible and there is no indication of the origin of the product. 
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1. Introduction 

Eating of insects is not very common in Western countries, 

while in the tropics insects are often a regular part of the diet 

[1, 2]. For people in Latvia insects and larvae as food are not 

acceptable, insects as food products cause discomfort and 

associations with a defective product in our culture.  

However, it is known that most edible insects provide 

sufficient energy and protein intake in the human diet, as well 

as they meet the amino acid requirements. Insects also have 

rich content of mono- and polyunsaturated fatty acids; they 

are rich in trace elements such as copper, iron, magnesium, 

manganese, phosphorus, selenium and zinc, as well as 

vitamins like riboflavin, pantothenic acid, biotin, and folic 

acid in some cases [3, 4]. Insects are nutritionally interesting 

material, and they may be included in a common diet of 

consumers in the EU countries in the near future [4, 5]. The 

high environmental impact connected with meat production 

and the increase in demand until 2050 require dietary 

changes. Insect-based meat substitutes are potentially more 

sustainable [5-9].  

Of course, this global topicality will also affect Latvia, but 

it is important to get to know the taste of the Latvian people 

in order to find the best approach to the integration of the 

recent trends into eating habits. 

There is a similar situation in other countries where 

attempts have been made to introduce insects and larvae as 

raw materials. However, Latvia will face more challenges 

than the countries where there are already some insect eating 

traditions, for example, consumers in Western Kenia accept 

edible insects as food and as an alternative to conventional 

meat [10]. In addition, the Australian population have a 

neutral or positive attitude towards entomophagy [11]. 

The aim of the study was to obtain the information and to 

find out the opinion of Latvian consumers regarding such 

non-traditional high-protein food products as insects and 

larvae. 

To achieve the aim the following objectives were set out: 

(a) to assess respondents' knowledge of different high-protein 

food products; (b) to identify respondents' attitudes towards 

the usage of non-traditional protein sources like insects and 

larvae in human food. 
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2. Methodology 

2.1. Survey 

An online survey was conducted to investigate Latvian 

consumers’ opinion regarding insects as food. The survey 

was carried out from January 2018 to February 2019 using 

electronic questionnaires and the Online survey creating tool 

VisiDati. lv. 

An electronic survey consisted of 15 questions that 

covered topics such as the most commonly used high-protein 

food products, the respondents’ knowledge of edible insects 

and larvae, their willingness to accept them and their attitude 

to non-traditional protein sources. The questionnaire was in 

Latvian and it was ensured that this questionnaires was filled 

in by Latvian speaking population. The total number of 

respondents was 1,892. The age of the respondents was 

between 14 and 64, with an average age of 42 years. The 

distribution of respondents by gender was: 29% males and 

71% females. 

The collected data were analysed; the means, standard 

deviation and percentage were calculated. In addition, this 

result was supported by the Chi-square test for 

non-parametric variables. 

2.2. Data Analysis 

All the data were collected and analysed via a combination 

of descriptive techniques (means, frequencies, percentages) 

using Microsoft Excel, including segmentation of consumers 

on the basis of factors such as the sex and age, and the 

analysis of variance (ANOVA) using software SPSS package 

21.0. 

3. Results and Discussion 

3.1. Protein Sources in Latvia 

Latvia is the country where most of protein is taken from 

animal products. Milk and dairy products, meat and meat 

products, eggs are popular as well, however, fish is not used so 

much as food. 

The output of milk in 2016 was 503 kg per capita of which 

consumption per household member per year was 46.63 l of 

milk, fermented milk products (12.78 l), sour cream (11.83 kg), 

yogurt (7.30 kg), cheese (7.20 kg), cottage cheese and curd 

(6.97 kg) [12]. 

The output of meat (slaughter weight) in 2016 was 44 kg 

per capita. Consumption of meat and meat products (average 

per household member per year 2016) was the following: 

sausage products and smoked meat - 20.71 kg, pork - 19.07 kg, 

poultry - 12.29 kg, processed meat and prepared meat - 6.83 

kg, edible offal, including smoked offal - 4.87 kg, beef - 1.36 

kg, game meat - 1.20 kg, canned meat - 0.34 kg, meat of sheep 

and goat - 0.22 kg, and veal - 0.11 kg [12].  

Consumption of fish and fish products (average per 

household member per year 2016) was small: fresh, chilled 

and frozen fish - 5.11 kg, canned fish and processed fish-based 

prepared products - 2.51 kg, herring and other salted fish - 

1.17 kg, dried or smoked fish - 1.03 kg, seafood - 0.15 kg [12]. 

As concerns plant protein in Latvia, people use peas and 

beans. Latvians are proud of their grey peas, which are always 

used for Christmas (due to traditions), but at other times very 

rarely. During the season Fava beans, snap beans and garden 

peas are popular among Latvian inhabitants. The total 

consumption of legumes in Latvia is very small - only 2.83 kg 

per capita [13]. The summarized results show that the 

consumption of the protein-containing products of the 

respondents is in accordance with the data of the Central 

Statistical Bureau of Latvia.  

3.2. Latvian Consumers’ Knowledge About Protein Sources 

The respondents had to answer what protein sources they 

knew. Women had better knowledge than men because 59% of 

all the surveyed women could name both animal and 

vegetable protein sources, and only some women did not 

know this topic (Figure 1). Men (56% of respondents) 

considered animal sources to be the source of protein, but 

there were quite a large number (13% of respondents) of men 

who admitted that they did not know anything about proteins 

or did not think about food in these categories (Figure 1). 

Only a few questionnaires contained the answer that the 

source of protein might also be insects or larvae. 

 

Figure 1. Respondents' knowledge about protein sources. 

3.3. Latvian Consumers’ Knowledge About Edible Insects 

and Larvae 

Nowadays many people are interested in a healthy lifestyle 

and one of its important parts is nutrition. Information is 

obtained from newspapers, magazines, television, radio and, 

most of all, social networks. Family, friends, acquaintances 

and colleagues, professional activities and travelling are 

important sources of information since the information on 

edible insects and larvae has reached the inhabitants of 

Latvia, as about four fifths of the surveyed people know that 

both insects and larvae are allowed to be used in people’s diet, 

although women are better informed (Figure 2). People in 

Latvia have noticed that insects are edible (the same does not 

refer to larvae) and that a cricket is a symbol of edible 

insects. 

The answers regarding an opinion of people of Latvia why 

the world population has turned to consuming insects and 

larvae as food, show that only about a half of the respondents 

have competence about the processes taking in the world, the 

situation with the environment, the depletion of resources, 

etc. 
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Figure 2. Respondents' answer to the question “Have you heard about 

edible insects / edible larvae?” 

The answers to the question what non-traditional protein 

sources respondents can name may be divided into three 

parts for both men and women. One part of the respondents 

(34% of women and 37% of men) were not aware of 

untraditional sources of protein. The second part of the 

respondents (45% of women and 51% of men of all 

respondents) named an insect or larvae as untraditional 

protein source, but the majority of the responses (more than 

80%) included grasshoppers and crickets. Some surveyed 

people also named beetles, earthworms, cockroaches, 

silkworms, bamboo worms, spiders and scorpions. If it is 

known that more than 200 species can be used for human 

consumption [4, 8, 14], the Latvian population is not 

informed about such a wide range on offer. The last part of 

respondents (21% of women and 12% of men) considered 

frogs, mice, rats, snakes, dogs, cats, snails, squid, shrimps, 

mussels, crustaceans, crabs, eggs, algae, stem cells, soya, 

amaranth, quinoa, lentils as untraditional protein sources. 

3.4. Attitude to Edible Insects and Larvae Usage in Food 

The respondents' answers show that Latvians are not 

responsive to the use of unusual high-protein products as 

food, because only 17% women and 27% have ever tasted 

them, for example, insects or larvae. In addition, 48.6% of 

women and 57.7% of men disliked the idea of integration of 

insects and larvae into human food and food production. The 

respondents who supported the introduction of alternative 

protein sources in Latvia explained their views as follows: “I 

am conservative, but I understand that I also have to change; 

if we need it … then nothing else is left to do; I am not 

bothered by such innovations; the situation in the world with 

proteins and the environment would require such products for 

Latvia in the future; I'm always open to the new one; Every 

idea is considered; It would be good if such products were 

readily available in Latvia; If they taste good then I used it; If 

it's safe to use, then I'll try it; If it helps someone and is 

important then "yes"; I like different innovations, new ideas 

and suggestions; why not, there are many countries in the 

world where it happening for a long time; It would be good 

to have more information on this topic and products”. People 

who did not like the idea of using insects and larvae in their 

diet mentioned the following reasons for rejection: “the use 

of insects and larvae in our region is not typical; if there is a 

wide choice of traditional protein rich products in Latvia, 

why such changes are needed; it does not affect me, it is for 

people who need it vitally and have no other option; I'm a 

vegetarian; it is more acceptable to me to use stem cells”. 

Those who were not supportive or disapprove edible insects 

and larvae usage in human diet did not favour any side or 

supported this idea partially. The countries of origin of the 

insects and larvae products tasted by respondents were exotic 

destinations (Mexico, Thailand, Vietnam, Korea, Malaysia, 

Zimbabwe, Cambodia) where they had been for holidays. 

The main reasons why Latvian people agreed to taste edible 

insects and larvae were mostly “the satisfaction of curiosity, 

just for fun, just for joke, to show off in front of friends”; 

these answers were suggested mainly by men in young age. 

Some people always search for something new, also in food, 

therefore they ordered these unusual high-protein products 

through the online stores to satisfy their own curiosity. 

3.5. Acceptance to Edible Insects and Larvae Usage in 

Food 

About a half of the Latvian consumers are not ready to 

supplement their daily menu with edible insects and larvae 

(Figure 3). 55% of women did not accept the use of insects in 

their daily diet. Some respondents said they were ready to 

become vegetarians so that they would not have to eat larvae 

or insects. Latvians are prejudiced towards insects as food 

because there is an opinion that insects and larvae are inedible 

things for humans or that they are associated with damaged 

products, because fresh products never contain larvae. 12% of 

surveyed men have not realized whether they are ready to eat 

insects and larvae on everyday basis because they have never 

tasted them; the taste would help them to understand if these 

high-protein products could be included in the daily menu. 

 

Figure 3. Latvian consumers’ willingness include edible insects and larvae 

in their daily diet. 

It seems unusual and fun for people in Europe to watch 

inhabitants of Asia or other non-European countries eating, 

for example, beetles, scorpions or ants gladly, but when a 

Latvian resident must make the choice of what to include in 

his/her diet from new products rich in protein, it is not an easy 

decision. Consumers’ acceptance of certain food items is 

frequency identified as a significant barrier to adoption of 

insects as food source in population without a recent history of 

insects’ consumption [15]. 

If it is necessary to make a choice, a Latvian consumer will 

better accept such insects as food (Figure 4, 32% of women 

and 15% of men) which have positive associations in Latvian 

culture such as butterflies, bees, dragonflies etc. As regards 
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larvae, in Latvian culture they are associated with the 

damaged product, for example, a larva in an apple is the 

reason to lose a desire to eat this apple. Also, a nut with a 

caterpillar is no longer desirable, but if this nut has been eaten 

accidentally, we feel a bitter taste. Small white larvae in 

raspberries, favourite Latvian summer berries, might spoil a 

delicious look of berries with pleasant fragrance. Latvians do 

not appreciate if a beautiful fungus found in the forest has 

small white larvae in it. The above mentioned attitude to 

larvae is certainly one of the reasons why more than a half 

(53% of the respondents) of the women categorically refused 

to accept such innovations (Figure 4). 

 

Figure 4. Latvian consumers’ choice regarding edible insects and larvae as 

food. 

 

Figure 5. The best way of processing of insects and larvae in the opinion of 

Latvian consumers. 

In order to adapt unusual sources of protein for the 

inhabitants of Latvia, insects and larvae preferably must be 

processed in powder form (consistent with the results of other 

studies [16]) and definitely in such a way that the shape of 

insects or their any part (leg, wings, horns, etc.) indicating the 

origin of the product (Figure 5) is not visible.  

A relatively small number of people are ready to start eating 

insects (only 4% of women and 12% of men from all 

respondents) and larvae (only 3% of women and 8% of men 

from all respondents) which are completely unchanged with a 

clearly visible shape. 

However, respondents changed their attitudes when they 

learned that the use of insects and larvae is important for the 

future of our planet and plays an important role in keeping the 

environment cleaner and more enjoyable. 31.8% of women 

were thoughtful about their current protein choices and could 

start using non-traditional protein-rich products in the near 

future. 

Of all women, 13.3% would be willing to replace usual 

products with alternative protein sources, while 12.85% 

would reduce their use of usual protein sources. Nothing will 

change in their nutrition habits for 37.4% of men and 26.5% of 

women; such an opinion was mostly expressed by older 

respondents. 

4. Conclusions 

Latvian consumers are well-informed about the use of 

insects and larvae in the diet, and these unusual protein 

sources associate them mostly with grasshoppers and crickets. 

More than half of Latvians do not like the idea of integration 

of insects and larvae into human food and food production. 

They are not ready to supplement their daily menu with edible 

insects and larvae. Main reasons for rejection of insects and 

larvae usage in food are that: the use of insects and larvae in 

our region is not typical; there is a wide choice of traditional 

protein rich products in Latvia, for that reason sees no need for 

usage of insects in human diet; people believe that the ongoing 

global changes will not affect them; such changes are needed 

for people who need it vitally and have no other option. In the 

initial phase of introducing insects and larvae as food in 

Latvia, the most appropriate way of processing them would 

be drying and then grinding them into a fine fraction powder. 

The major reported barriers to edible insects and larvae 

consumption are little information available about the 

importance of alternative protein sources in human diet; their 

restricted availability and the lack of information about 

cooking methods and preparing of dishes. 
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