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Summary

Entomophagy — eating insects — is widespread imign&iopical and subtropical regions but not
existing in Western food habits. Entomophagy regdess have thought about bringing edible insects
to the West for reasons such as insects beingegdisied source of protein and breeding edible
insects is ecologically sound as conventional tivels is a major contributor to environmental
problems. In order to achieve acceptance of thieawventional food by the West, this thesis explores
the barriers to acceptance and possibilities tkleabese barriers. Barriers that are distinguisdred

the negative attitude toward insects in gener@ction of food from ideational factors (what ibks

like, where it has been, ...), and fear of new fodtlkile the emotion of disgust (and related
emotions) is strongly connected to these barriedsdisgust being culturally influenced, it may agpe
that culture in itself is the barrier. Culture fsnaajor influence on food habits which are diffictd
change. Nevertheless, this thesis offers insigphossibilities of changing the overall negativétadie

to insects and insects as food for which “bug baigjuare a valuable tool. This thesis further fesus
on edible insects being an environmentally sound falternative for the (near) future by comparing
performance of edible insects with conventionatditock (cattle, sheep, pigs, an poultry) in efficie

of converting feed into biomass and in emissiomethane and ammonia. This thesis further
challenges the lack of pluralism in food countryefprences of not all consumers are respected) in
order to formulate the right of edible insects eslegical food to at least have the possibilities t
become part of Western food habits. The ethicalgiples of the deliberative approach are used to do

S0: autonomy, voice, access, and living ‘the gafed |
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1. Introduction

Entomophagy — eating insects (entomos =insectsfago eat)— is widespread. Mainly tropical and
sub-tropical countries such as Zambia, Zimbabwesidde Thailand, and many others have well-
known insect eating regions. Also in more temperaggons such as Japan and some parts of China
insects are being eaten. Unlike the West, is eatisgcts for these many non-Western regions a
cultural habit. Here, insects are renowned forrthetritional and economic benefits (e.g. DeFoliart
1999).

Many insect species are edible, including grassbiperickets, termites, ants, bees, wasps,
caterpillars, and beetle larvae. Approximately 1i#@ct species of the world are known to be edible
(van Huis, 2003). In Thailand, where edible insectsvery popular, 164 insect species are collected
en mass and sold in for instance markets and s@pkets in Bangkok (Yhoung-Aree and
Viwatpanich, 2005). In Southern Africa the ‘mopamerm’ (a caterpillar) is the most important edible
insect and is being collected and sold in huge ttiesas well (Kozanayi and Frost, 2002). Trade in
edible insects is economically important.

Many interviewees declared edible insects to bi theat. Edible insects are a good source of
proteins and minerals. For many people they aregbdhe daily diet, while insects can also be an
important food in times of food shortage (e.g. YhgtAree and Viwatpanich, 2005 and Kozanayi and
Frost, 2002). The widespread Western idea thatissge eaten purely as survival strategy is false.
Having witnessed entomophagy in these regions, texhgeveral authors to think about the
combination of the West and entomophagy for reasfremongst others, insects being a disregarded
source of proteins and such (e.g. Ramos-Elordu@5Rénd breeding insects being more
environmentally sound in comparison to conventidivaktock (e.g. Nakagaki and DeFoliart, 1991).
But while many insects are edible, they are noeptsl as food by Western people. A true and
problematic bias against this food exists. Envirental problems are very much present in politics
and media and it is realized that conventionalsivek has a major impact on the environment which
should be dealt with. Livestock requires a highuinpf feed and makes a huge contribution to
greenhouse gas emissions. Edible insects on tlee lotimd are a much more sustainable food and
thought of to be a possible solution to the envitental problems related with conventional livestock
It is being suggested to be ironic that many efforhade for growing crops by applying high
guantities of insecticides and pesticides whilégh lquality food (insects) is being totally neghstt

by the West.

But it is not straightforward to present a new andonventional food to the West as a solution to
environmental problems and have it accepted. Toegethis thesis offers an insight in developing an

approach toward acceptance of edible insects ikthgt by dealing with three important guideline



questions: (1jvhy does the Western cultunet take part in it?, (2danentomophagy become part of
Western food habits?, and @)ouldit become part of Western food habits?

The main objective of this thesis is uncoveringliberiers to acceptance and the possibilitiesdkliéa
these barriers (chapter 2). The first step to uactwese, is by answering the question: why does th
Western culture not take part in it? To answer dgjuisstion, cultural aspects of food habits are
discussed in connection with Western people’s mtime of insects and aspects of food aversions.

A follow-up question is whether entomophagy canonee a part of Western food habits? The
approach chosen to answer this question is to iigage how (novel) foods become liked. The aspect
of food neophobia (fear of new foods) is specifickbcussed on. In particular it should be takeiw in
consideration that the constraints of introduciddpke insects in the Western world are very high.

To complete the answer to the follow-up questionpieical evidence of changing Western constraints
and evidence for acceptance are described (chaptieris then shown that acceptance of
entomophagys actually possible.

But whether entomophagy actuadlijouldbe part of Western food habits depends on the nedso
promoting such a new and unconventional food. Theasons should be very well substantiated and
form a second objective of this thesis. The foeys lon its environmentally sound features (chapter
4). The environmental impact of livestock produet{imited to global warming, acidification,
eutrophication, and energy use) is described. Casgrais then made with the ecological advantages
of breeding edible insects in which is concentratedjlobal warming and the efficiency to convert
feed into meat.

A further part of the answer to the former questgim regard of ethical desirability. A delibertiis
made on the sub-question: with winight can the attention of the West be asked to considibie
insects as food and as a possible solution to @mviental problems? Ethical principles are being
discussed that help to determine whether edibkrisshould be given attention by Western countries
(chapter 5). It is explained that the Western wentgeriences lack of pluralism in food styles (ane
food style is being distinguished: ecological fabgle) and objections are made against this lack of
pluralism. Edible insects are regarded as ecolbfpoal following from chapter 4 and a right for
attention is formulated. Nevertheless is from dnicad point of view the combination of entomophagy
and the West loaded with dilemmas. Five of theksrdnas will be briefly described. How to deal
with these dilemmas is then a second discussedsestion. The deliberation on the two sub-
guestions gives clues on how consumers and govetrsheuld deal with idea of entomophagy and
the West.

The three objectives of this thesis are then:dBDjistinguish barriers and possibilities to acceptaof
edible insects as food in the Western world, (2Jdscribe the ecological advantages of breeding
edible insects as food for the Western world, @&)dq determine whether insects as food should

deserve more attention in the West.



2. Barriersand Possibilities

Introducing a new and unconventional food demandsificovering the barriers to this new food and
to detect what the possibilities are to tackle ¢hearriers. The main point of view of this chapser

that entomophagy is widespread, but not existirthénWest. This chapter will try to find an answer
to the question: why is entomophagy not part of Mfesfood habits? It will also provide clues on the
follow-up question: can entomophagy become a gaNestern diets? Therefore, this thesis starts off
by investigating the influence of socio-culturattars on food behaviour (section 1). Next, the
perception of insects is being uncovered (sectjaamnd, since this thesis deals with an unconveation
food, food aversion (chapter 3) and fear of newdfand further aspects that deal with liking a food

are dealt with (section 4).

Section 1 : Food Habits: Influence of Socio-cultural Factors

The Food Marketing Institute Survey of Food Shopg€ood Marketing Institute, 1998) found that
according to consumers, taste is the number onerfacfood selection (Asp, 1999). However, other
factors than the sensory-affective basis mightfl@imary importance (Asp, 1999). The importance
of the sensory aspects according to consumerspnaisably comes from experience and associates
the sensory aspect to other food properties ocahéext (e.g. Lappalainen and Sjodén, 1992; from
Mela, 1999). It is more and more realized that ‘ithpact of culture on food preference is immense
and varied” (Rozin and Vollmecke, 1986). These arglstate that when asking one “What is your
culture or ethnic group?” a lot can be know abbat person’s food habits. The same accounts for the
saying: “You are what you eat” (Rozin and Vollmeck@86) or “You eat what you are” (Barer-Stein,
1979; from Axelson, 1986). The former applies toifistance Italians who are called spaghetti or

macaroni eaters.

Axelson (1986) states that “a culture’s foodwage exhibited by what substances are considered
edible as well as the activities related to fodédd@n, procurement, manipulation, storage,
consumption, and disposal (Bass et al, 1979)". B&ofood habits (which is the behaviour showing
the foodways) are in fact a reflection of theirtatg (“you eat what you are”) (Axelson, 1986). Ténes
food habits are described by Den Hartog et al (2886 ... the ways in which a community or a
population group chooses, consumes, and maked asaitable food in response to social, cultural,
health, environmental, and economic pressures”|stixe(1986) remarks that (1) culture is a learned

feature, being passed on from generation to genprahd (2) within a culture there are vast

! Foodways can be described, in simplicity, as ffeeof culture on food.
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differences between individuals. Mela (1999) is enoomplete and says that “culture is perhaps the
most obvious influence on food preferences andogh@ind has strong historical antecedents, rooted
in unique combinations of environment (geographiynate, and range of native plant and animal
species), ritual and belief systems (religious sexllar), community and family structure, human
endeavour (innovation, mechanization, experimemgtimobility (exploration, immigration), and
economic and political systems, which are integratéo a range of particular ‘traditional’ and
accepted rules of cuisine and appropriatenessjaderls’™ (Furst at al, 1996; from Mela, 1999).

In fact, the biological factors (like innate tabiases) and cultural factors can influence eachroth
Since a culture exists out of humans with theitdgal factors, some predispositions have become
firmly established. Sweetened products are one pkarhe innate taste preference for sweet items
has established itself in industry and agricult@e.the contrary, innate taste aversions are pré@sen
accepted foods such as coffee (bitter) and chvititgnt). But in fact, the list of this kind of
predispositions and establishments is not a lorg presumably because of the limited number of

biological predispositions (Rozin and Vollmecke8&R

Some aspects in the above descriptions of food$héden Hartog et al, 2006) and food preferences
and choice (Mela, 1999), are highlighted with relgarentomophagy.

1.1. Culture defines what is edible and what not

An important aspect is that culture defines whatdible and what is not, and therefore, according t
Mela (1999), there is a lack of choice. Even thotlgdre are very few basic rules in nature on what i
and what is not food, culture has made up moraadd rules. “Cultural rules of cuisine and
appropriateness exert tremendous influences on magtappear on the plate and when” (Mela,
1999).

Insects are not regarded as food in Western sesiéfiwo facts can be stated: (1) insects are niog be
eaten, and (2) aversion — disgust responses tdnsedts are very common in the West. The matter of
aversion and disgust responses will be elaboratethier sections (see sections 2 and 3).
Vane-Wright (1991) makes a suggestion on why issaet not part of the Western diet: “. . . the very
fact that eating insects belongs to the hunteregattstage of human evolution may be a major factor
in their rejection by Western people; we may urscaously reject entomophagy as primitive” (Vane-
Wright, 1991; from DeFoliart, 1999). This aversfprimitiveness can be seen in explanations on
the emotion of disgust and on taboos (see secjiddud DeFoliart (1999) asks an interesting questio
which is not explained by Vane-Wright: why werein'sects, being so important for hunter-gatherers
in Africa, Asia, and the Americas, not domestica@t®dhile during development of agriculture, plants

and animals were domesticated. DeFoliart (1999)sstg that insects might not have been a
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competitive food item. Agriculture originates maiitom the Middle East. Crops such as wheat, and
animals such as goats and cattle were first dooatetl. Although insects were important as food (see
below on Jews, 1.3.), this importance can be catigebr considering that mainly locusts were eaten
and not a huge variety of insects. Agriculture méedevelopment towards greater productivity and
efficiency (and spread out to Europe), and restfiadore stable food supplies. The hunter-gatherer
system made way for sedentary lifestyles. The uigtable character of insects as staple food
(seasonal variations!) in combination with devehgpagriculture triggered a loss of interest in atse

as food. Resources from the wild in general bedasgimportant, so insects were less frequently
encountered as food and even became to be seerofraga threat to agriculture (pests) rather than
as food. This development of agriculture might &l Wwave caused the use of only a fraction of edibl
species (animal and plant) in the world.

Apparently, culture is such a strong feature, seame food habits are difficult to change. One ofth

is what is considered edible as food (!) (Asp, J988arthermore, food patterns (so food habits) tend
to be stable (Mela, 1999). Consequently, cultudoiminant over food habits and the determination of
what is edible and what not has influence on irtlimls and families and what they eat (Asp, 1999).
This aspect, the acceptance of foods is then akeaf interest. Clearly, in Western societies dtse
are not regarded as food. It is an interestingtfamtigh, that especially the Western world hasaa bi
towards entomophagy, while this practice is extlgmeadespread. Mignon (2002) asks an interesting

qguestion: Is entomophagy a question of culture?

1.2. Availability

Availability is more than physical and economicesx (Mela, 1999). But in this case, the physical
access is of interest. According to van Huis (peabcommunication), an important fact (and
consequently maybe a logic) for insects not beatgrein moderate climates is their size and number
(see explanation of Mela, 1999, above: ‘range ahahspecies’). Kirkpatrick (1957, p.16) statesttha
since the rate of diffusion of gases increases teithperature, the reason that insects in the sapie
larger is because insects breath through diffudibis explanation makes the suggestion of Vane-
Wright (1991; from DeFoliart, 1999) maybe complédikere are only few insect species in temperate
zones which occur in large number at a certain nmbrering the season. In tropical regions this is
different: insects are of greater size and numded. in Thailand for example, edible insects species
can be collected whole year round (Yhoung-Aree\dmgatpanich, 2005). Insects never played an
important role in Western cultures! Contrarily,éats are being used in many parts of the world for
decoration and ornamental purposes, as objectsteftainment, in medicine and sorcery, and they are

present in myth, legend and dance, and of courfmodsMeyer-Rochow, 1978/79).
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Mela (1999) states that ‘if it is not availablewll not be eaten’. It depends on culture, asuraliis
described above, whether edible insects will bearaailable to those who would want to eat them or
not. Will human endeavour, beliefs (as in the petioa of insects, see section 2), and economic and
political systems make a positive change towardsmneophagy? Overcoming social and psychological
barriers is a huge challenge (social, as in culareeptance; psychological, as in ‘disgust’ resesj
These are crucial aspects for acceptance of entmagypand making edible insects available. It seems
to be a cycle. Another important factor within aahility will be the price (economic access).

It is believed that by making it indeed availatdé gn affordable price), processes as learning
mechanisms, which as well will be explained furtfse 4.1.), can come into play. Availability is a
crucial factor for these processes to start wheaorites to edible insects. Neither beliefs can be
changed, nor habits can get influenced, nor wii fmod item get established (or widely accepted) in
culture’s cuisine without experience. Nor will amggative attitude, as will be seen toward insects,
have even a chance to change without availabfite availability mentioned in the theory of Vane-
Wright (1991; from DeFoliart, 1999) is not of cutalinature of course but of natural kind.

1.3. Food habits change all the time

It is mentioned that certain aspects of food hadsdifficult to change. Also, Rozin (2002) menso
development of cuisine: the flavouring and prepansare regulated by traditions. These determine /
have influence on the preferences of the peoplewdder, both Asp (1999) and Den Hartog et al
(2006) stress the continually changeability of féwadbits. And indeed, throughout history, food habit
have changed (Axelson, 1986). Colonization brougiw foods (potato and corn) and technology
develops new foods. The example of globalizationlmaused as well bringing sushi to the West,
which could be easily compared to colonizationiritptaw fish is something people would earlier be
disgusted from by only the thought of it, neveréissl it is an accepted food. It is also possibtaitk

of the influence of beliefs such as totems andiglgeeing as slim as a supermodel).

Mela (1999) states that “if learning can take pjdicerobably will”. Of course, availability is awcial
factor for learning and therefore in changing fowadbits. The question of interest for this thesisan

the Western world learn to appreciate insects ed¥d@’he mechanism(s) for acceptance of new foods
will be discussed (see 4.1.).

Food habits specifically in entomophagy change et Whe Jews, which were spread from Israel to
Spain, inhabiting Northern Africa (e.g. Tunisia dfidrocco), had a tradition of eating locusts. The
Torah considered various types of insects koshwe.l@custs, both appearing in swarms and those as
individuals, were important as food. Very gradualbcusts began loosing their respect as food,
mainly due to lack of knowledge and therefore utaiety on which locusts could be eaten and which

ones couldn’t. From Morocco, around™-7 18" century, came the most powerful expression against
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eating locusts. There, people were forbidden tdhesah. Locusts began to be seen as ‘unclean things’
But the spread of this idea was very gradual. @ketime locusts were eaten in Israel for instdbhge
Jews from Yemen), dates from the 50ies of lasturgnwhen the last plague struck the country. It
seems that the aversion toward the locusts bectiorgsr through influence of Western oriented
countries. With this being one factor as causeaif®appearance of the practice, the other is the
efficient precaution to locusts appearing as swanustherefore affecting the availability (Amar,
2002-2003).

1.4. Food habits influenced by environmental pressure

Consider the social taboo of resource and halaitaids (RHTS). The exact mechanism will not be
fully explained, the result are of interest in tbése. In some parts of Africa, South America, Asid

/ Southeast Asia (including the Pacific) severahelse resource and habitat taboos exist. It naust b
clear that they “do not necessarily proceed frorirenmental concerns or origins” (Colding and
Folke, 2001). According to several anthropologitbpos function in a social way or/and have a
religious origin. But, “it may be difficult to distguish among ecological, social, or religious iy

and functions of RHTs . . . social and religioukiea in most traditional societies are inseparé&bl®
ecological factors (Gadgil et al, 1993)” (ColdingdaFolke, 2001). Nevertheless, in several taboos
belonging to the RHTS, the ecologic / conservasispect is undisputable. For instancengthod
taboos— “a cultural group bans the use of certain mettatt techniques for withdrawal of species”
(Colding and Folke, 2001) — where the focus layshendanger of reducing or even depleting a
resource (Colding and Folke, 2001). In this wayMwkil (an island in Micronesia) spear guns and
fishing with light torches is forbidden in orderdwoid over harvesting since several reef fishesps!

at night and are therefore vulnerable to extinc{itmhannes, 1987; from Colding and Folke, 2001).
Also life history taboos- “when a cultural group bans the use of certainerable stages of a species’
life history based on its age, size, sex, or repetde status” (Colding and Folke, 2001) — are iijea
linked to conservation. For example, when deeresabr pregnant animals are caught by the hunting
tribe Phasepardhis of India, they are let loosed(8a1987; from Colding and Folke, 2001).

The point here is that the cultures applying RHEsaavare of negative effects on their environment o
specifically on their food source(s). Taken intc@mt that these cultures still practise hunting-
gathering (to a certain level) and the sedentarigalture of Western societies with stable food
sources, they act different toward their environtn&€hese cultures applying RHTs are very direct
dependent on their environment and change thedt fadits accordingly. It has been argued by
media, scholars, and politicians that the West khloet more concerned with the environment. Future

problems with meat provisions for growing populaipammonia exhaust from cattle, and land
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deterioration are some of the issues. What abobaage in a more environmental friendly food
production, or maybe just a more environmental food

This aspect is mainly an ethical one and will theneeremain briefly mentioned here. Chapters 4
(‘Ecological Advantages’) and 5 (‘Ethical Desiratyil) will elaborate on it, discussing entomophagy

as an environmentally sound alternative food source

1.5. Social aspect of food

The meaning of food has also shifted from puregjestion to a social form. Food in general is a
strong thing. Food can function to stress ider{tiggional and national), belonging to a certaimith
group. It is a social tool aiding in friendships,agift, or a sign of hospitality. In religion abdliefs,
food can have symbolic meanings or be prohibiteddftaboos). Food can be a political tool in
protests and hunger strikes (Asp, 1999). Other glesrexist of course.

Also, social learning will take place. For instanckildren will learn their parents’ food habitsfdie
developing their own (individual learning). Alsogre and heroes may influence children (e.g. Birch,
1999).

The importance of the social environment in foolitsawill be stressed out in further sections (see
3.3.and 4.1.2.). It is obvious that people inflcerach other (and culture as a whole) in accepted

foods.

1.6. Concluding remarks

Culture has major effect on food preference / ahédiiking. While nature only has few basic rules o
edibleness of items, culture has made up plentules on what is edible and what not. Changing
these cultural rules is very difficult. Also theadiability of items is a crucial aspect: when addtem

is available, it will probably be eaten. This sentexplored the importance of culture in order to
understand why insects were never part of Westets,d possible answer has been given which is in
line with Mela’s (1999) explanation. The culturapact in food behaviour and the aspect of
availability are clearly present in this answer.

The literature on socio-cultural factors in foodhheiour has revealed some interesting insightsulisef
when thinking about promoting edible insects inttiest. Evidence exists that food habits can change
since they have changed throughout history. Evesnvaulture has strict rules on what is edible and
what not, they are changeable. Making things ablgles a crucial part in changing cultural rules on
food. Some non-Western cultures change their faduitd1to reduce environmental pressure. The
ability of breeding edible insects (instead of toaventional livestock) in reducing this pressure

might be an important reason to consider entomophagause of the world wide demand for care for
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the environment. It must be bared in mind that fbad a social function. Consequently, people
influence each other in preference, choice, anddikpeople are especially influenced by family and
heroes.

These insights reveal that with the right appro&mbd habits can be changed.

Section 2 : On the Perception of | nsects

To develop such a right approach in the case ofititenventional food of edible insects, it is
important to understand: 1) how people perceivedtss(this is done through an article that disalisse
the perception of invertebrates in general witkrdton for insects), and 2) to explore cases «f tis
distress towards insects (this will be done uspidess as an example of an often feared arthropod).
This section will reveal to what extend the permapbf Westerns to insects is a barrier to
entomophagy in the West. These findings should tfiem clues on the changeability of the Western
cultural rule that insects are not edible and cquently reveal some possibilities of acceptance of

edible insects in the West.

2.1. Perception of invertebrates

The research conducted by Kellert (1993) explonedoerception of, the value given to, knowledge
on, appreciation of, and understanding of inveets through questionnaires. The research was
conducted in the light of insect conservation aratgetion. People that participated in the research
had different backgrounds and consisted of (1) gempaiblic (most of the participants) which were
randomly selected Connecticut inhabitants livinghie city of New Haven, in New Haven suburbs,
and in rural towns of Killingsworth, Union and Noli, (2) farmers which were randomly selected
from lists provided by officials of the Connecti@agricultural extension, (3) conservation
organization members randomly selected from merhijehsts of the Connecticut Audubon Society,
The Connecticut chapters of National Wildlife Fedem and The Nature Conservancy, and
Connecticut members of the Humane Society of thigedrtates, and (4) university scientists from
the university of Yale, randomly selected and rdyglivided into two groups: biotic and abiotic
scientists. Basic attitudes towards invertebrateiewdefined which were adapted from basic attitudes
towards animals defined by Kellert (1980) (table 1)
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Table 1: Basic attitudes toward invertebrates (friellert, 1993)

Aesthetic: Primary interest in the physical
attractiveness and symbolic appeal
of invertebrates.

Dominionistic: Prirnary interest in the mastery and
control of invertebrates.

Ecolagistic: Primary concern. for

interrelationships ameng
invertebrates and other species, as
well as berween invertebrates and
natural habitats.

Hutmnanistic: Primary orientation of strong
emotional affection for invertebrate
animals.

Moralistic: Primary concern for the right and

wrong treatment of invertebrates,
with strong oppaosition tQ
presumed cruelty toward
invertebrate animals.

Naturalistic: Primacy interest in direce outdeor
receeational contact and enjoyment
of invertebrates.

Negativistic: Primarcy arientation a fear, dislike, or
indifference toward invertebrates.

Scientistic: Primary interest in the physical

attributes, taxonomic classification,
and biological functioning of
invertebrates.

Utilitarian: Primary interest in the practical value
of invertebrates or the
subgrdination of invertehrates for
the material benefic of humans.

After completion of the questionnaires by the gahpublic, the following results were obtained

(figure 1).

MEGATIVISTIC

AESTHETIC

UTILITARSAN

ECTHLAGISTIC

NATURALISTIC

SCIENTISTIC

MAORALISTIC

HUMANISTIC

ﬂIO UI1 UIQ UFS I]r-t 0‘5 14
STANDARDIZED SCALE MEAN SCORES

Figure 1: Basic attitudes of general public towandertebrates (from Kellert, 1993)

The authors state that most frequently feelingear, dislike, and indifference were encountered.

Disgust as such did not appear in the researchoidth fear and dislike are getting close. Affection
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ethical concern, and scientific curiosity were lgmest encountered feelings. There are some exosptio
though. When animals were recognized to have adestraedue (butterfly), utilitarian value (shrimp),
ecological value (bees), or outdoor recreationhlezémollusc shells) more positive attitudes were
observed. Still, a large majority indicated a dislof ants, bugs, beetles, ticks, and cockroadmas (
crabs). Also an aversion to insects in the homesafedr of stinging insects (and spiders and
scorpions) was indicated. Next to this, questioriregdesire to eliminate invertebrates lead to
mosquitoes, cockroaches, fleas, and moths (aneérspidn the end the cockroaches (and octopus)

were mentioned as highly unattractive.

There is importance of the effect of knowledge lom pperception of insects. The knowledge the

participants had on invertebrates was tested asulteel in the following (table 2):

Table 2: Scores on knowledge on invertebrates (Keiftert, 1993)

Mean
Main Groups Scores
General Public 0.53
Epvironmental Group Members 0.7
Farmers 0.41
Scientists 090
F=578;p = <00001
Age
18-35 years 0.53
36—45 years 0.56
4609 years 0.55
GG+ years 0.47
F= 22,p= 009
Gender
Male 0.55
Female 051
F= 24,p= 012
Education
< High School 0.46
College 0.56
F=176,p = <0001
Income
< $20,000 annually 0.53
$20,000-$35,000 0.52
> $35,000 0.57

F= 15p~ 023

It is probably not surprising that the general mubhbs the least knowledge on invertebrates foltbwe
by farmers. Scientists know most with environmegtalup members at second place. But, education
does seem to make a difference! The more eduoateldtd show more protective, aesthetic, and

scientific curiosity attitudes while the less edecbashow more fear and utilitarian viewpoints.

Comparison can also be made of the results betalasses of participants in the questionnairesdtabl
3).

18



Table 3: Scores of attitudes among general pufdienservation organization) members, farmers, and
scientists (from Kellert, 1993)

General

Public Members Farmers Scientisis £ P
Aesthetic 3.2 4.1 3.3 5.5 10.3 0.0001
Ecologistic 6.0 7.6 G5 10.6 13.3 0.0001
Humanistic 1.1 L5 Q.5 3.6 233 0.0001
Moralistic 2.6 45 2.3 5.3 116 0.0001
Naturalistic 9 4.3 2.2 5.5 131 00001
Negativistic 8.9 5.2 8.1 2.9 17.4 0.0001
Scientistic 1.5 26 1.3 35 14.9 0.0001
Utilicarian. 3.1 0.9 4.6 0.2 19.1 0.0001

As quite expected, scientists have the greatesalhappreciation, concern, and interest in
invertebrates, especially when compared with fasnaed the general public. Farmers generally
express pragmatic, antagonistic, and emotionaligafed attitudes. Invertebrates tend to be seen
either as threats or sources of material gain. @wasion organization members have relative
appreciative and protectionist attitudes (but teas scientists).

Further questions were asked towards the cogrdtinkaffective capacities of invertebrates, mainly
insects. The majority of the participants belietleat invertebrates are capable of experiencing. pain
Only a small minority thought of these animals asihg the capacity for affection, conscious decisio
making, or future thinking. Farmers (only them)pwsfed the tendency to believe that bees have ability
in rational decision making and future action.

A quote from Lockwood (1987:83 from Kellert, 1998\ery useful as conclusion: "There seems to

be an overall aversion to recognizing insects garisms deserving moral consideration.”.

The above described findings are in agreementeghlts mentioned in other literature., especially
when it concerns the behaviour of the general pubivards insects and spiders: “Public sentiment
rarely favours insects.” (Hardy, 1988:64; from kel] 1993). Further, according to Wood and Looy
(2000; from Looy and Wood, 2006) this negativetadite toward invertebrates in general, is most clear
in the rejection of these species as food (seeCGdsta-Neto and Magalhaes, 2007). The
accompanying reactions of revulsion, disgust, @ad &re common (in North Americans), but, these
reactions are not innate or universal which caedsn by the importance of invertebrates in many
cultures as food (Looy and Wood, 2006) and asqdfdtte culture itself through for instance totemic
beliefs (van Huis, 2003 and Meyer-Rochow, 1978/#9jhe study conducted by Costa-Neto and
Magalhées (2007), conducted in Brazil though, tyehe ideational factor is of importance since the
disgust reaction was expressed after actually kmgwihat the person in question ate and also when
just asking participants’ opinion on eating an atse

So in other research than Kellert (1993), disgesponses are measured and named as such. Disgust,

with variants, is an important reaction.
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2.2. Theories on the origin of the negative attitude

Kellert (1993) calls the human aversion even a ‘onsistent pattern of human aversion, avoidance,
and disdain for most insects and spiders”. Fourrike are presented on the overall aversion of

insects.

Evolutionary — escape
One possible explanation concentrates on “an infieareof potentially dangerous insects . . .” (igll
1993; based on Adams, 182 and Bennet-Levy and Mari984). Fear and avoidance of arthropods is
being seen as an evolutionary process. It is eegmgbmentioned as an evolutionary advantage. This
explanation suggests that these responses reptadgntogically prepared learning tendency”
(Kellert, 1993) which occurs even after a minintahsilus. Kellert quotes the psychologist Ohman
(1986) who suggested that “animal fear originates predatory defence system whose function is to
allow animals to avoid and escape predatorst.is.dppropriate to speak about biologically pregar
learning . . . likely to require only minimal input . to result in very persistent responsesdhanot
easily extinguished.” Vernon and Berenbaum (200#)slvow that indeed this intention exists, but
they will prove that it is not impossible at alldbange it (see 2.3.).

Health
Many diseases in humans are caused by arthropeds sAggestion why the general public shows
such responses as fear and avoidance, the auttionfhg Cheng, 1973; Bay et al, 1976; McNeill,
1976) names the “presumed connection between ntémppods and human disease” (Kellert, 1993).
This may be enforced by our high hygiene standdingsgesire to keep the home environment a sterile
place (as is mentioned by the general public imthestionnaires), and today’s theories on disease
transmission. Apparently this motivation is strgngtesent in “highly urbanized, industrial socistie
(Busvine, 1966 and Cloudsley-Thompson, 1976; fraglieft, 1993).
Another aspect of this theory on aversion can lkeeddbut focused specifically on fear of spiders.
This theory sees the origin of this aversion irtunal. This spider related theory is relevant beedli
spiders seem to belong according to the generdicdnlithe same category of ‘creepy crawlies’ like
insects, so perhaps some generalization can cmedr(2) although many psychologists have tried to
explain this aversion as a result of evolutionafgstion (some spiders are venomous and therefore
selection for fear of these animals occurred),rétie a close relationship between some common
animal fears and the food-rejection response gfudis (Davey, 1994; see Ware, Jain, Burgess and
Davey, 1993). The theory states that “the developrokspiders as a focus for fear may have resulted
from this animal’s historical association with dise and infection — particularly in Europe” andgthi
from the tenth century onwards (Davey, 1994). FtbenMiddle Ages on, there was a widespread

belief that spiders absorbed poisons from for msggplants. Food or water that has been in contact
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with spiders was then considered infected (Rerir8890; from Davey, 1994). Importantly, in these
times of epidemics as the Great Plagues, a causiei$dhad to be sought and was found in the spider
(Renner, 1990; from Davey, 1994). Some spiderarditthis bite could be felt, but they were no threa
to survival. One reason for fear of animals andcthrenection with disgust could be according to
Davey: “being contingently associated with dirsefise or contagion, or acting as signals for iitect
or diseased food” (Davey, 1994). It is very likéiat by social learning the fear got more estabtish
Also, since the origin dates back this far, it cbukry well be established firmly and therefore
difficult to “shake off”.

Pests
Another theory is on “their frequent associatiothvwgrop loss and other forms of agricultural damage
(Pimentel, 1975 and 1991)” (Kellert, 1993). Of cauthis is mostly seen with farmers (see
explanation on table 3). There seems to be somerglezation taking place (and a wrong perception)
since only a small part of all invertebrates ataialty associated with these effects and seensts.pe
Kellert (1993) calls it “guilt by association”. BEsgally this generalization is suggested to be an
important aspect (van Huis, personal communication)

Distance
Even though Kellert (1993) does not refer to thetiomed articles, he as well mentions the distance
from humans as a reason for the negative assawsatiovards insects. In very few words he describes
the same as for instance Douglas (in Nielsen, 2800)Rozin and Fallon (1987): “the possible
alienation from creatures so morphologically andawéourally unlike our own species”.

Availability
Recall the theory of Vane-Wright (1991; from Deladlj 1999) in connection with the comment of
van Huis (personal communication) in which *availi#§s is an important aspect (see 1.1.). In thelen
Vane-Wright's theory is linked to theory on pea&tan Huis’s comment implies the encountering of
insects. Although Kellert (1993) does not mentipmiaybe this infrequent encountering is part ef th
reason why insects do not play an important ro/estern cultures and therefore inflict a negative

attitude or can elicit reactions explained by tHeeotheories mentioned here.

Kellert takes other explanations from Hillman (1p@ho has a more psychological view on the

origins of avoidance.

Insignificance
The arthropods outnumber humans significantly.niilh (1991) focuses on this aspect and suggests
that humans might consider their number and sizbraatening to their individuality and

independence: “Imagining insects numerically trepatthe individualized fantasy of a unique and
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unitary human being. Their very numbers indicaségnificance of us as individuals (Hillman,
1991).” (Kellert, 1993).

Monstrosity — madness / inhumanness
Another suggestion that Hillman makes: “A basisifoman dislike of many invertebrates [and so
arthropods] is their perceived ‘monstrosity’ fromanthropocentric perspective” (Kellert, 1993). It
can be clarified by the English language actudlhe English language uses a lot of arthropod rélate
terms which are used as metaphors to stress odin@sa’ or insanity. Quoting Hillman (1991): “Bug-
eyed, spidery, worm, roach, blood sucker, lous&ygbuggy, locked-up in the bughouse — these are
all terms of contempt supposedly characterizingimén traits . . . To become an insect is to became
mindless creature without the warm blood of fe€lifigut also in the Sena language of Mozambique
this is clear: the word ‘pirombo’ is used for batisects and garbage (van Huis, personal
communication 2007).

Autonomy — not under human control
Arthropods are radically autonomous from human &kl control. This can be seen by their invasion
of homes and human space in general in unexpecgd which then is a possible motivation of a
threatened feeling.

Mysterious Creatures
Finally, invertebrates are still “mysterious” torhans which may be disturbing to us. They are
sometimes seen as from ‘another planet’ (watch Partioeven’s ‘Starship Troopers’!). While some
people get curious and wonder, most people shoatiyarently) human reaction of fear and disdain
to the unknown. Other movie examples: ‘The Deadfnht’ (1957), ‘Mothra’ (1961) with a huge
moth, ‘Them!” (1954) with huge ants, ‘Beginningthe End’ (1957) with huge grasshoppers, and
‘Mysterious Island’ (1961) with bees. And of couesespider-movie examples: ‘Tarantula’ (1955)
and ‘Arachnophobia’ (1990). See this internet fitemore films, look for the insect categories:
www.animalattack.info/PmWiki/English. Up to toddyollywood finds inspiration in insects to make
(bad) horror movies. But do not forget movies like animated ‘Antz’ (1998), ‘James and the Giant

Peach’ (1996) and ‘Bee Movie’ (coming out in 20@/Hich show insects in a different way!

Unfortunately, the sensation of disgust was leftiouhis survey. Articles like Rozin and Fallon’s
review on disgust (1987) show that disgust is &slsensation related to encounters with insects.
Possibly though the word has not been used exaetsuse of lack of definition of sensations. It
could be though that because of the use of ‘avaiglaand ‘fear’ that the author refers to all negati

sensations, including disgust. Emotions have mamiamts (Haidt, 2003).

Very briefly, solutions are being mentioned. Kdlidr993) explored the avoidances to invertebrates i

the light of conservation because of their biolagimportance and suggests that by mainly education
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a better understanding of these animals can beathi This is a logic conclusion after looking at
table 2. Less easy to accomplish, the author stgfelowing Hillman, 1991) that there is need to

“cultivate our sense of communality with all livimgganisms”.
The suspicion that this negative attitude is vee}l @stablished and dates back many centuriesys ve
much present. Since the reactions are neitherénnat universal, it is suspected that these nagati

attitudes can be changed.

2.3. Concluding remarks

This exploration of attitudes toward insects regdahat generally, insects are perceived in a hegat
way. Several theories have been mentioned thab texplain this negativism. Emotions as fear and
disgust are important expressions of this attitédea consequence to the overall negative attitilnde,
idea of insects being inedible is clearly ‘a cudduule’ and this negative attitude is therefoltgaarier.

Although extensive research is lacking, the requiésented here show this negativism not to be

unchangeable. Bug banquets have shown their ugsfibmd prove the existence of possibilities of
acceptance of edible insects: a combination ofrimédion and exposure (availability) is essential in

the approach of trying to undo the negative gersatabn and negative attitude.

Section 3 : Food aver sions and entomophagy

In this section, the focus lays purely on insestfoad. Considering the negative attitude to irsetct
general and consequently on insects on the platey(and Wood, 2006 and Costa-Neto and
Magalhées, 2007), most and mostly Western indiv&iegect insects as food.

By starting this thesis, the suspicion was that®® concerning entomophagy exists in the West.
According to Meyer-Rochow and Moro (1995), “a faaloo describes any category of food not
consumed by a human individual for reasons other #imple dislike or metabolic disagreeability.
Food taboos are imposed on individuals from outdigtesociety and through upbringing, instruction
and example.” By approaching the topic of entomggrend the West as a taboo, interesting
mechanisms arise and the importance of disgusidid faboos / food rejections gets more clear. But
also, entomophagy as a taboo as such is not caghpbetrrect. Nevertheless, it offers valuable
information useful for the topic of this thesis.i§lhapter then, deals with food taboos and food
aversion in order to fully understand the emoti@isgust) and mechanisms involved in the rejection

of insects as food by Western people.
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3.1. Tabooing entomophagy?

For the Western world the word ‘taboo’ has its wrig Polynesia, more specifically on the island
Tonga (Bender and Beller, 2003). The word, ‘taptds picked up by captain James Cook in 1777
when he arrived on Tonga during hi$&yage around the world. He wrote about tabocagsetuliar
native custom called ‘taboo’ in the native tongg@hishi, 1999). His description of the act involved
in taboo is as the following: something sacredrofgne for which direct access for normal people
(mainly children and women) is forbidden, in casbreaking a taboo the punishment can be very
severe and even death. The word reaches Europfeoamdhe 19' century on is taken up in
dictionaries. Anthropologists start using the warbde general explanation of the word is: “a cultura
or religious inhibition characteristic of some pitie society”. So often, the word was used to
describe differences between Western and non-Wesitglizations (Onishi, 1999). Mainly thanks to
Freud this idea of ‘taboo’ changed. He realized thlaoo was not something primitive, but was
present in all cultures. By seeing prohibitiong tr@ present in Western cultures as taboos and not
regarding taboos as having religious origins ohg/changed the explanation of ‘taboo’. This change,
making a prohibition the centre of the explanaton realizing that it is present in all cultureshwi

the possibility to be applied in different fieldeached dictionaries. Consequently, the Oxford iEhgl|
Dictionary changed the explanation into: “Prohimitior interdiction generally of the usepractice of
anything or of social intercoursgOstracism” (from Onishi, 1999).

Entomophagy could be regarded as something thavtisione’ because it has a disgust component
for many people which makes it having some ‘tabgeats’. On the other hand, entomophagy is not
a prohibition, today. It was never present! Sonmgjhiew is not prohibited directly either. DeFoliart
(1999) makes clear though, that missionaries haneilsited entomophagy in for instance Africa.
Also, if respondents say (something like): “If thegint to, they can eat it, but not me!” (Costa-Neto
and Magalhaes, 2007), can we really say that eatsegts is a ‘taboo’? Fessler and Navarrete (2003)
stress though that in many cases when animalsodr@aten, this can be accounted as ‘unconsciously
tabooed’ (Leach, 1964, from Fessler and Navarg&@3) because they are just not seen as food.
This seems the case in entomophagy. So, ther@are aspects of ‘taboo’ present in entomophagy.
Even if it isn't completely regarded as a tabo@(‘done’) today, discussing taboo with special

interest for ‘disgust’ reveals relevant informatin this thesis.

3.2. Link between taboo and disgust

Fessler and Navarrete (2003) focus on animals andeéxplain the link between disgust and the
centrality of meat in food taboos, [by turning tog¢ premise that each feature of the human miad is

response to an adaptive challenge faced by oustore& The connection between disgust and food
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taboo can be found in the so called ‘omnivore’smiina’ which is also found in humans: “new
potential foods are explored, but they are subgetrescrutiny and tasted cautiously” (Haidt et al,
1997). This is because omnivores can have a vealg winge of foods, but they can encounter toxins
in it as well. Moreover, humans must learn whatdt in contrary to many other omnivores which are
born knowing what they can eat. It is believed thatl related disgust has its origin in this
mechanism and therefore has its importance fonglr{Looy, 2004). So on the one hand people are
sensation seekers and on the other hand they ephoigic, cautious about new food, particularly
animal food. In their efforts to “construct a scademeasure disgust sensitivity (Haidt et al, 19@e
authors] have repeatedly found that individualed#hces on Zuckerman'’s (1979) Sensation Seeking
Scale are significantly correlated (negatively)hwitdividual differences in disgust sensitivity” gkt

et al, 1997). So apparently a connection can beerbativeen disgust and looking for new food, and
also between disgust and avoided foods.

Disgust is believed to be one of the basic humaatiems (Ekman, 1992; from Looy, 2004) and this
disgust is even a moral emotion (Haidt, 2003). lrenitit is more and more realized that emotiong pla
a more important role in (moral) judgement tharsogéng does with attention to specifically disgust
(e.g. Sripada and Stich, 2004 and Fessler and Mdaga2003). A ‘gut reaction’ (emotion) forms the
moral evaluation and is then justified rationa#lg,is suggested by cross-cultural studies (e.gltHai
and Hersh, 2001; from Looy, 2004). There is evadaence from psychosocial and neurobiological
research that this disgust is embedded in the hioody (see Looy, 2004).

But, disgust as part of an evolutionary mechaniam“extended far beyond immediate physical
survival” (Looy, 2004). A taboo can be regarde@d qisdgment on what to eat and what not. Taboos
being human constructions and present in cultwi@sna the world, the question is: how to explain?
When similar ideas occur in different cultures ythheight be “a product of either 1) features of
panhuman psychology, 2) recurrent features of tive@@ment, or 3) the interaction of (1) and (2)"
(Fessler and Navarrete, 2003). Haidt (2003) beighie & point, that “. . . moral emotions are
simultaneously panhuman products of evolution antlial scripts that are shaped by local values
and meanings”.

The cultural part is definitely important: assoidatand enculturation play an important role
(Damasio, 1994; from Looy, 2004). The elicitordafgust differ enormously among cultures (Looy,
2004 and Haidt, 2003) and these are learned (ldamlf 1997; Haidt, 2003 and Looy, 2004). Moral
emotions are meant to make people care aboutvieeid and trigger reactions and actions. When
their world is threatened, the emotions triggeromst Therefore, disgust is an important feature in
preserving cultural identity which is very clearfood (e.g. Looy, 2004).

To explain taboo formation, Fessler and Navarr2®®8) turn to “understanding the workings of the
human mind and its relationship with the physicathd’. Following Simoons (1994), the authors

state that “in general, it appears that informamisial explanations as to why some animal is not
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eaten is often simply “It's disgusting!” The undgnlg logics discovered by symbolists may in fact
exist, and some informants may be able to artieidaime portion thereof. However, these concepts
seem unlikely to be foremost in informants’ mindsen reacting to the prospect of eating a tabooed
or avoided food” (Fessler and Navarrete, 2003). dttieude toward insects and insects on the plate
can be recognized here in. Also because Freudndieied that taboos often lack any explicit rational
explanation (see Onishi, 1999) which is not fougdHe authors researching attitudes toward insects.
They have come up with some rational reasonscdatsinly not all of them can be called rational or
they seem to be more or less unconsciously. Algeeaally Costa-Neto and Magalhdes (2007) could
not determine a rational explanation for (disgugtind) fearing / rejecting a huge amount of insects
species. Generalization definitely is a probleme €motional part seems to be an important one to

consider in food taboos or aversions, especialthéncase of insects.

3.3. Disqust: a definition

Just like Rozin and Fallon did in ‘A perspectiveisgust’ (1987), disgust is here approached as a
food-related emotion. Disgust is a basic (moralptom (even Darwin, 1872/1965 and Haidt, 2003)
and has several characteristics: characteristialfagpressions, an appropriate action (distanoing
the self from an offensive object), a distinctiveg/piological manifestation (nausea), and a
characteristic feeling state (revulsion) (Rozin &adlon, 1987). The following is a definition usiey
Rozin and Fallon in which the properties of theamigm and object interactions that elicit disguet a
central. Disgust:
“Revulsion at the prospect of (oral) incorporatadran offensive object. The offensive objects
are contaminants; that is, if they even brieflyteshan acceptable food, they tend to render
that food unacceptable.”
There are three important parts in the definitianorporation into the self, the nature of objeafts
disgust, and contamination. The most importantistiee second and will be dealt with below and
explains disgust as food rejection.
This definition seems to be correct towards entdmagy. Following from research of for instance
Costa-Neto and Magalhdes (2007), insects are sgposaible contaminants and seem offensive.

Revulsion is indeed present with incorporationnesntioned before even literally as disgust.

3.4. Disqust as food rejection

In fact, the word ‘disgust’ means “bad taste”. Raizin and Fallon point out that there is more ftoyit
adding ‘offensiveness’ (contamination). “Disgustriggered not primarily by the sensory properties

of an object, but by ideational concerns ahehiat it is or where it hageen In fact, we
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conceptualize disgust as a distinct form of fogdaton, different from rejections based on badetas
or on fear of harm to the body (Rozin & Fallon, @98987).” (Haidt et al, 1997). By the fact of the
“omnivore’s dilemma”, disgust might have evolvedoingh natural selection. But caution is
warranted, because of the lack of disgust in yamliglren. It therefore might not just be a prodoict
biological survival: “Disgust may have some roai®volution, but it is also clearly a cultural puat
Like language and sexuality, the adult form of diigvaries by culture, and children must be "trdine
up" in the local rules and meanings.” (Haidt etl@97). So just like food habits are culturallyided,
so are disgust elicitors. The role of disgust iodids that it is a signal which indicates whether a
certain food is morally wrong to eat or not (Lo@p04).

Besides disgust as a food rejection, there are otfigins of disgust responses according to Haidl e
(1997). They can be useful in determining the arfidisgust more in general. These aspects ase les

relevant for considering entomophagy and will theme not be discussed.

First, food rejections will be discussed to undardtthe role of disgust in it.
Rozin and Fallon (1987) have come up with a psyadiiohl classification of food rejections. This
classification is first of all based on three pblsimotivationsfor food rejection.
e Sensory-affective: this implies the belief that tigect has negative sensory properties,
mostly bad taste or odour.
* Anticipation of harm following ingestion: this cée literally harm to the body (toxins,
allergy, stomach cramps) or it can be social harm.

« |deational factors: this implies knowing the originnature of the food

Especially the ideational motivations are a humatpct and account for a big part of all food
rejections (Rozin and Fallon, 1987)! To clarify timeaning of the ideational factors, the authors
already gave an example that is very useful tagpi of the thesis: “rejection of a grasshoppst ju
because it is a grasshopper”.

It can be understood now that the responses dtjpeuntts in research described above on the
perception of insects, are of ideational nature.iBig not just that easy when recalling the theor
explaining the avoidance. Some theories undertiradeational nature while others do not (some

theories are of non — rational other of rationaurs).

Through these thramotivations four typesof rejection can be distinguished (cited from Roand
Fallon, 1987):
« “Distasteis a type of rejection primarily motivated bgnsory factorsThe focus is on bad
taste and/or smell but may include texture or apgreze. In a “pure” case, the substance is not

thought to be harmful or undesirable on ideatigmalinds. Such rejections usually involve
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foods accepted as edible within the culture, aegt #ttcount for most within-culture
individual differences in food preferences. Exammpédistastes in American culture (for
those who dislike them) include black coffee, cmépper, broccoli, or lima beans.”
“Dangeris a type of rejection primarily motivated byticipated harmfutonsequences
Some of these are culture-wide or even universgl,(poison mushrooms); others are more
individualized (e.g., allergenic foods).”

“Inappropriateis a type of rejection primarily motivated meational factorsThese are

items not classified as foods in the culture, dray include most things in the world: cloth,
paper, rocks, tree bark, sand, grass, and so @nfullHist is culture dependent. Inappropriate
items are typically of minimal nutritional valuedgare almost always inorganic matter or
plant or plant products. There is not a strongcdiffe response to them as foods, and they are
usually not thought to be particularly bad tasting.

“Disgustis a type of rejection primarily motivated keational factorsthe nature or origin

of the item or itsocial history(e.g., who touched it). Unlike inappropriate itemisgusting
items haveoffensive propertieswith the result that there ispaesumption that the item would
taste bad Thus, disgusts are negatively loaded on bothosgraffective and ideational
motivations. Disgusting items have tbepacityto contaminateand are usually animals or
animal products, with faeces being a universaludisgbject among adults (Angyal, 1941;
Rozin and Fallon, 1981).”

These findings demonstrate the importance of laphin‘disgust”. It does seem that insects as food

can be well fitted in terms of ideational factarffensive properties, the presumption that it valite

bad (although this was not part of any researdtrired to) and the capacity of contamination (see
Costa-Neto and Magalhaes, 2007).

Table 4: Psychological categorization of food réj@es (from Rozin and Fallon, 1987)

Psychological Categorization of Food Rejections

Rejection Category

Inappro-
Item Distaste Danger priate Disgust

Motivation
Sensory-affective P P
Anticipated

consequences
Ideational

v
o
Y

Disgust atiribute
Oral incorporauon
discomfort P P P
Offensive
Contamination -
Facial expression P
Nausea

vUvuYw

Nore. P = present. Upper part modified from Fallon and Rozin (1983).
*This motivation or attribute holds in some but not all cases of the
category in question.
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Rozin and Fallon (1987) state that: “... disgustitggnis are undesirable at any stage of interaction
where there is a potential of ingestion (preingesfe.g. sight on a plate], contact with skin,he t
mouth, or in the body). They are most undesirdimd@ever, in the mouth.”. Above, the table from the
article is added (table 4).

It makes clear that offensiveness and contaminatierquiet unique to disgust; that disgust is thig o
type present in the three motivations; and thelapdsetween danger and disgust. But, in the eisd it
clear that the contamination feeling often is pushatter of offensiveness. “... it almost always
becomes clear that over and above any possible, tiaentem itself is offensive.” (Rozin and Fallon,
1987). This quote follows from a small experimeiittva cockroach: (1) confronting with the disgust
item — people justify their rejection on the basis thatill cause harm; (2) asking if they would eat a
sterilized cockroach~ since they don'’t, the item appears to be offengsesf.

Rozin and Fallon (1987) conclude: “all the featurédisgust successfully distinguish disgust-asdfoo
rejection from other food rejections.” What exaatlgtinguished disgust from the others is important

for this thesis (ideational factors, offensiveness

3.5. Nature of objects of disgust/taboo

Already in 1941, Angyal “suggested that all disguigjects are animals or animal products” (Rozin
and Fallon, 1987). This has been confirmed by thkas through questionnaires and interviews.
Also a cross-cultural test confirmed this (from $lesand Navarrete, 2003). The authors also mention
Pliner and Pelchat (1991) who found that in expenta with Western subjects, they “are more likely
to reject novel foods of animal origin than othewel foods” and “animal products are prototypical
elicitors of disgust” (Fessler and Navarrete, 2003)

In Western culture, a lot of animals are being a@ered disgusting as food (e.g. all reptiles, alnadis
amphibians, all insects, almost all mammals) (Razid Fallon, 1987). Of course there is difference
among cultures, but still a lot of animal speciesfaund disgusting. It is being mentioned in saler
articles that since humans are omnivores, theyastilid a whole range of acceptable food (very
nutritious food from animal origin mostly) (see Bles and Navarrete, 2003 and references).

Rozin and Fallon consider all animals and animatpcts potentially disgusting items. Therefore

non-disgusting animals are considered an excepditrer then a rule.

There are several theories regarding taboo/diggustanimal origin.

Animalness
This is the most broad theory. Rozin and Fallor8fd%&nd Fessler and Navarrete (2003) mention the

importance of ‘you are what you eat’. This meara tine believes that he/she takes over the
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properties of what he/she ingests. This believadstly seen in “savage” cultures like Frazer
(1890/1959; from Rozin and Fallon, 1987) explaBst Rozin and Fallon insist that this does not
count only for non-Western cultures. They believat this is also being seen with us by the fadt tha
“a person becomes offensive to us by consuming songgethat we find disgusting” (Rozin and
Fallon, 1987).

So assuming that the belief ‘you are what you isatally present in Western cultures, so peope ta
over properties, Rozin and Fallon (1987) must anshequestion: why consider animals and not
plants disgusting? They say, by the way, that speople tend to call some vegetables disgusting.
This though, is not true disgust but more distadiieh is a different thing. The ‘why animals?’
guestion can have three answers. The first is eopdewith the characteristics of animals. Rozin and
Fallon (1987) mention that: “In contrast to plar@simals seem to have more relevant and salient
characteristics of the sort that might be expregsadchuman”. It could be that the similarity betme
animals and humans plays an important role in glieve that one takes over the properties. Thas is
symbolic explanation according to Fessler and Nat@ai(2003) and is more specifically an
explanation on ‘magical thinking’ and ‘totemic kefk’. Totemic beliefs are “dominated by ideas
about animals”. Meyer-Rochow and Moro (1995) ddscthis as an important origin of taboo for
indigenous people. Animals are more likely thamfddo be of origin in myths through their
characteristic of being animate. This means that thossess a far greater number of attributes that
are potentially relevant to actors in the sociatld:d (Fessler and Navarrete, 2003). The magical
thinking is in line with the shared properties aaking over properties. So through a certain lefel
identification totemic beliefs and magical thinkiagcur which is followed by a restriction in the
shape of taboo. But again, according to the astti@se explanations are not sufficient for the
understanding the origin of taboos although theycartainly part of the explanation. In several
cultures though, insects are important and someiepachieve totemic beliefs. In certain parts of
Africa for instance, some termite species are tetand therefore winged termites are forbidden to be
eaten (Silow, 1983, from van Huis, 2003). And tlygrRies consider the Goliath beetle sacred which
is therefore not eaten (although the larvae andpfgncan be eaten) (Bergier, 1941, from van Huis,
2003). It may very well be that through this, adalon these species (and spiders) rests to not eat
them (references are missing though).

But totemic beliefs and magical thinking do not bfor al animal species on the planet; and indeed,
another theory (on distance from humans) will go that fact.

A second explanation goes about the human-animaldary. The main idea behind this is that
humans tend to think themselves as superior ta atfienals. They feel a kind of distinction and want
to keep this distinction. The view on animals iis thart of the animalness theory lays in the faat t

people do not want to consume animals that arsitoibar in a physical way nor to eat animals with
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which humans are in close contact with (pets likis @and dogs), so empathy (e.g. Meyer-Rochow and
Moro, 1995).
The overall point that is being made, is that tleeking of the body is too similar. Rozin and Fallon
(1987) concentrate therefore much on faeces (whiep regard as the number one elicitor of disgust).
They use this fact as well when they look at thguésstion of disgust in children. This acquisitin
chosen to be left out of my thesis. But an impdrpaint regarding the working of the body is
mentioned and that is a thing humans do not hagenmmon with animals: tears. This is the only
body fluid that is not being disgusted. Experimdrgse shown that when people spit in their own
soup, they feel less willing to eat that soup. $eae the only fluid that does not remind us of
similarity with animals.
The third point is our attraction to animals. Roaimd Fallon (1987) mention that: “Unlike many other
rejected potential foods, animals are usually mghutritive value.” Indeed, meat is the favourfived
of mankind. At the same time, there is clearly @atjlambivalence about eating animals. As Tambiah
(1969) puts it, “Animals are good to think and gaodgbrohibit,” and this ambivalence may further
intensify emotional reactions (Tomkins, 1963). Sim® (1961) scholarly review of animal food
taboos repeatedly exposed the strong attractiandaabhorrence of animals as food”.

Spoilage and decay
“Because spoiled or decayed items are often obggalsgust, and because such items may be disease
vectors, it is natural to suggest that these pdaicsubstances form the core of disgusts. This vie
could account for the widespread disgust for arsmal the grounds that (a) animals are all potéytial
decayed; (b) many animals consume decayed mabengrbage or, as carnivores, consume other
animals; (c) many animals, particularly carnivomg®duce putrid faeces.” (Rozin and Fallon, 1987).
But important with this is that this form does eaist with young children. This form only pops in a
a later stage through maybe cognitive-emotionaéligpment or more possibly by “acquisition of
culture” (Rozin and Fallon, 1987). Eel is beingegatioo!
On first sight this does not seem that importanfdod aversions in the sense that it does notaaxpl
all disgusts, Rozin and Fallon realize this. Theljdwve though that it increases an object’s disgust
capacities.
The interesting part is the health aspect relatgtis. As Meyer-Rochow and Moro (1995) say that a
large proportion of food taboos originated in “dim of protecting the health of a individual”.
Examples are given from non-Western cultures. Baiatuthors do not make a link to disgust! These
seem more of a practical ground. This is a so ddilactionalist approach to explaining food taboos
according to Fessler and Navarrete (2003). Thdthaapects of meat taboos is of a Direct Benefit
Explanation (that fall under the functionalist apgeh). Pork avoiding by the Hebrew is the best
known example: it is believed to avoid trichino@tessler and Navarrete, 2003; reviewed in Douglas

1966, Simoons 1994). But according to the authmrekplanation does not cover the whole aspect: it
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misses a psychological part (as mentioned aboves.Nlealth aspect can be seen in a different way as
well: the personal hygiene in relation to animafnes Haidt et al (1997) state: “Thus concerns abou
the personal hygiene of the self and others tutricohie good predictors of disgust sensitivity @ali
McCauley & Rozin, 1993). And the linkage of conceabout hygiene and animality helps explain the
otherwise puzzling statement that "cleanlinesadeéd next to godliness” (attributed by Bartlettht®
theologian John Wesley, Sermon XCII). There isrgltradition in Western religious practice
(Douglas, 1966), as in Indian religious practiceligr, 1992), in which bodily cleanliness and "pyfti
are required before one can approach God. Humagare suspended between God (or Gods)
above and animals below, and we rise and fallfas@ion of our success in hiding or overcoming
our animality”. This is in the line of the furtherplanation of Mary Douglas. This symbolic
explanation (in contrary to the functionalist apgmb) is grounded on the belief that “many taboos
revolve around issues of purity and pollution” (fles and Navarrete, 2003, from Douglas 1966 and
others) and this purity and pollution is strongbnnected to disgust (e.g. Haidt et al, 1997).
Concerning insects, they are often perceived &g dirty (see also section 2), so the connection t
spoilage or decay might not be far from truth.

Distance from humans
An interesting theory that will be very useful whtaitking about food taboo on insects, is the one on
distance from human$he matter is: how far from the self is an obmcerned disgusted (or/ and
therefore taboo) as food.
Items that are very close to or very far from asparare being rejected. Insects and other invextebr
are too far from humans. Being too far means tiay aare to different. The items considered tooeclos
are the ones that are too similar like it has gnessed earlier; primates, pets and other humans
belong here (empathy). Although for instance presatre not that similar, they are emotionally too
close because of their emotional properties. Ofsmexceptions exist like shrimps, which are very f
from humans but are eaten with delight.
But then there is definitely a cultural contextohxed as well: next to shrimps being eaten herla wit
us, in China dogs are being eaten (but are thesidered pets in China?).

Anomaly or the problem of categorization
This symbolic explanation is also being called égarical ambiguity’ (Fessler and Navarrete, 2003).
Next to the distinction of animals being too fart@o close to humans, the anomaly makes another
point of the position of animals towards humansomaly means that the item of disgust is not
necessarily too far or too close, but means thatdifficult to place it in the right category. khans
tend to make clear-cut classifications of the aisj@ét the world (Rozin and Fallon, 1987). Leach’s
opinion (1964) is being described in Fessler andaiate (2003): "... proposes that taboos focus on
entities classed at the periphery of categoriesatitithesis of prototypicality.” So animals having

properties of different classes are disturbing rmuag lead to being tabooed. The idea behind it @&mag
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the pollution or being considered ‘dirt’. Pets d@nfitted in here because they “challenge the basic
human-animal distinction.” (Rozin and Fallon, 198t both duos of authors are aware of the
difficulties for anomaly to explain taboos. “... l&gumber of disgusting but common animals such
as insects cannot easily be explained as anoniglszin and Fallon, 1987). Therefore, this theory
will not be able to explain rejection of insects@sd.

Ecological circumstances
Another possible origin of taboos is dueetmlogical circumstancegdleyer-Rochow and Moro,
1995). This aspect has been mentioned in ‘foodtdaifluenced by environmental pressure’. Meyer-
Rochow and Moro (1995) mention some other examples.

Social nature
The last possible origin mentioned here is@tial nature Two aspects of this theory can be
distinguished: to “aid in cohesion of a group” (M&yRochow and Moro, 1995) and to stress social
constructions within a culture. Concerning thetfies example from Jewish and Muslim belief is
used: it is suggested that “taboo on pigs may farded as a kind of cultural rationalization after
event: the animal was difficult to manage anywayie{sen, 2000). Simoons (1994) argues that the
Jews and Muslims are originally nomadic. Since itpossible to keep pigs, they used a pig
prohibition to identify themselves from sedentaaynfiers who could (Nielsen, 2000). In the same way
as food serves this function, food taboos servEhits cultural importance might have implications
toward entomophagy: who will dare to join in ifstbarely accepted (and seen as something
disgusting)? Concerning the second, a researdteimiiage Bun in Papua New Guinea, revealed that
food taboos can arise in maintaining the existmgjad construction and relations (McDowell, 1979).
The Anufo of Ghana show that food taboos can &niséress hierarchy: separating those who look for
food (the men) from those who prepare it (the wogm@fomen may not collect frogs for food (Kirby,
1987).
Especially in food taboos, it is clear that theigbaspect is of huge effect: how to render a not
accepted food (tabooed food) accepted? Where haysacial harm?
A positive answer can be given to this questiorerEthough a strong moral emotion, disgust, is
strongly linked to the practice of entomophagyhie West, the moral judgment seems to not take
place firmly. At least with a low degree of sodialrm! Suggesting that disgust is (likely to be) a
personal barrier, and when this barrier has oveegdhe ‘social barrier of disgust’ to beat, is tiait
strong (varying obviously on culture, specific dzeristics of the social environment). For ins&anc
both in beginning days of the aversion of the Jamg in the research of Costa-Neto and Magalhdes
(2007) it was stated literally and cited somethimthe way of: “if they do it, okay, let them, babt
me”. This can not be regarded this as full prootigih, since there was only a minimum of attention

to the social aspect of harm, specifically on erdphagy.
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Food taboos can be categorized in temporal andgresm taboos (Den Hartog et al, 2006). It can be
recognized that the taboos due to ecological cistantes mentioned are of temporal kind, however,
they can also be of permanent kind (e.g. Meyer-Bacand Moro, 1995). Taboos related to totemic

beliefs are clearly of only the second category.

3.6. Connection of theories

There are some clear similarities and even ovdxdyween the theories on origins of taboo (this
section) and the theories on origin of negativitual® toward insects (see perception of insects).
Health — spoilage and decayhe theory on health aspects as origin of negatitieide involves the

link between human diseases and arthropods. Tloe thleory on spoilage and decay is also
concerned with this health and disease aspect.

Distance — distance from humans / animaln&s®se three theories clearly overlap: all threthem
regard insects being morphologically and behavitutao distant making them too different.
Insignificance / autonomy — animalne$sese three theories are similar in the way thatdns tend

to find themselves superior. This superiority isl@nthreat by realizing the insignificance of the
human being in comparison to insects and in raldtidnsects being quite autonomous from humans.
Further, there can also be made some connectiareeetthe theories on negative attitudes / taboo
toward insects and the characteristics of disgust tgpe of food rejection. Remember disgust having
sensory-affective and ideational aspects, onlydbational aspects can be dealt with here (theme is
taboo theory or negative attitude theory basedimaspect).

Especially inMonstrosity and Mysterious Creaturethere are ideational components: these theories
reflect on what the item is. They focus on the rhoipgy and behaviour, clearly ideational aspects.
Insignificanceand Autonomybeing the other two psychological explanations aksem to refer to

what the animals are (hature, origin) and can theeseen as ideational aspects too.

Making a link to the morphology and behaviour, ditancetheory should then also be added as

having ‘disgust features’.

3.7. Some important processes on the rise, spread asidtpace of taboos

Fessler and Navarrete (2003) have come up withgmgesses that can be of influence on the rise,
spread and persistence of taboos. They help torstadel the ‘tabooing’ of entomophagy in the West
and the difficulties of changing cultural ruleseevthough these rules can be changed as has been
mentioned. These processes are of social importamteshow that tabooing an item is very much
human. Indeed, taboo formation (and disgust) tetsoag cultural component. As Meyer-Rochow and

Moro (1995) state: “Any interpretation of food taisohas to consider the region they operate in and
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the era or circumstances they came into existdfwen so, rational explanations are not always

possible and what to one group is strictly tabodhe other may be perfectly acceptable”.

Normative Moralization
“In response to aommonrenvironment, ahared predispositionften leads to patterned behaviour
across members of a group. Observers may therthmf@evailing pattern arichbue it with
rectitude a process we termormative moralizationMotivated by moral sentiments, actors then
proscribe violations of the pattern” (Fessler aravatrete, 2003). However, this process is poorly
understood (Sripada and Stich, 2004). Sripada &old &e apparently preparing a paper on this
mechanism (unpublished up to this date).
As an example Fessler and Navarrete (2003) memtitthreeassociation of being right-handed with
purity (a word that as previously noted is clogelhated with disgust) and politeness. This common
behaviour is being justified and seen as correcbintrary to left-handedness. This was (is) seen in
Christian families as | know my grandfather (raige€hristian way, still goes to church) is actyall
left-handed, but was forced as a child to writehwiis right hand.
Humans cooperate. This is a complex cooperatiormake such a cooperation work, to trust each
other, “human beings, then, live in a rich morarid®f reputation and third-party concerns” (Haidt,
2003). Haidt (2003) also suggests that humansttehdve “negative feelings toward individuals with
whom we never interacted” and that people care tadsch others acts (what one does to another).
Fessler and Navarrete (2003) explain that whenctiaperation has evolved, to maintain the
cooperation some features are necessary: to igé¢otshared standards and to conform to these
standards. Some predictability should be presemnthwib seen through the acceptance of standards.
This should ensure the maintenance of a cooperagtmeen human individuals. The standards are
eventually moralized: this is the right behavidwet taking part of this behaviour should then be
punished: my grandfather was forced with the adogrdunishments to write right-handed.
Importantly, “many standards are tacit” (Fesslat Biavarrete, 2003). It is therefore suggested that
our ancestors had this behaviour of cooperatiordas setting such standards, conforming to them,
and moralizing them, especially because this wbalk given them advantages for easier
cooperation. This being such an old rooted andgabse behaviour, the authors follow Bateson
(1983; from Fessler and Navarrete, 2003) suggettaall humans tend to have this behaviour.
Therefore, a spontaneous common behaviour (subhiag right-handed), will be favoured over an
exception (being left-handed) which by normativeratiaation results in a taboo. As disgust is a

moral emotion pointing out non-moral behaviourhattculture (Haidt, 2003).

Could this be connected to food taboos? Peopleval the world leave many nutritious animals

untouched. Maybe it never occurred to try them dsithBis a spontaneous common behaviour to not
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consider certain animals as food? Then, it woulgdmsible that a taboo has arisen on this animal.
Meyer-Rochow and Moro (1995) state: “Although maveidance of potential food (for whatever
reason) does not in itself signify a food tabods gasy to see how regular avoidance can turreinto

tradition and eventually end up as a food taboo”.

Egocentric Empathy
This process concerns the “evocative power of sthimhaviour” (Fessler and Navarrete, 2003).
Egocentric empathy is being triggered when oneegies another person’s actions and one imagines
him- or herself in that person’s position. In thiay, “individuals experience otherséhaviouras if it
were their own, yet ignore others’ subjective ftatelying on their own dispositions instead” (Feiss
and Navarrete, 2003). When adults watch childrag plith or even consume their faeces, they feel
disgusted although the child shows no sign of disgthis egocentric empathy is suggested to have it
origin in evolution. Disgust and fear (associatethwarm) seem closely related to this mechanism.
Evolutionary speaking, avoiding possible harm isdwantage: “... it led individuals to either
distance themselves from others engaging potentialhgerous actions or seek to prevent such
actions from occurring” (Fessler and Navarrete, 0The authors suggest that it is a panhuman
feature and therefore easy to be firmly establish&ben a significant fraction of a group experieac
the same aversive response to a given action, erggmcempathy can contribute to the formation of
taboos, as observers seek to prohibit actors frmimgadhings that cause the observers pain (cf.
Westermarck, 1906)” (Fessler and Navarrete, 2003).

Socially Mediated Ingestive Conditioning
In this part, the “omnivore’s dilemma” is at stak®ozin (1979; from Fessler and Navarrete, 2003)
states that omnivory gives more possibilities in@mtering toxins than other diets. Therefore
omnivores rely on social information regarding rfeads (Strum 1983; Visalberghi et al 1998; from
Fessler and Navarrete, 2003)). The clue here idlihaugh the experiences of a few, being observed
by others, food avoidances can be established.rdogpto the authors, an important feature here is
nausea. Human have the ability to rapidly learavoid items that elicit nausea (Bernstein, 199@mfr
Fessler and Navarrete, 2003). Through the naussaiting) experience of one, seen by others, these
others quiet easily elicit the feeling of naused disgust. The authors claim that this processis a
evolutionary one: “By making thg&ight of toxicosis nauseogenic, natural selection hasdbd@pped an
existing mechanism to serve a new purpose.” Thd fi@mn is being avoided and a taboo may be
formed when also normative moralization and ega@eampathy come into play, which is according

to the authors very likely.
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Biased Transformation, Direct Observation, and -Safving Manipulation
Social learning is important in human interactibhere are two ways distinguished by Sripada and
Stich (2004): directly biased social learning -trtgyout different cultural variants to find the bese,
and indirectly biased social learning — copyingc¢h#ural variant from a marker such as “the
commonness of a cultural variant or the prestigeuttiiral variants” (see also Fessler and Navarrete
2003). Considering the omnivore’s dilemma the iedirone is most interesting as trying out all food
is costly (toxins!) and time consuming. This tygesocial learning is foremost then. It is stated by
Boyd and Richerson (from Fessler and Navarrete3P@t this approach is indeed most likely in
variable environments, and when information is lgostwill not go into this.
Prestige biasHere, the focus lays on the status of individuile,success that person has for that
culture relevant aspects of life (Sripada and S&€04). It is difficult though, to exactly pointib
which aspects that make that person so succesgfuharefore should be copied. But mathematical
models have shown the usefulness and successfuhtgs strategy (e.g. Boyd and Richerson, 1985;
from Sripada and Stich, 2004). Then, prestige bé&sg an interesting strategy for individuals, éher
is room for errors so maladaptive (and neutraljucal variants can be copied.
Conformist biasThis strategy copies the cultural variant at #adefdocation that is most common
with the underlying thought that this variant mpstbably is the most adaptive one at that same
location (Henrich and Boyd, 1998; from Fessler Biagarrete, 2003). This strategy also being a very
successful one, also here errors can be made. Malad cultural variants can get established thinoug
for instance prestige bias.
To stay on the food path, it is not difficult toestnat both of these strategies are believed t& wor
food habits as well. As explained earlier, fooditsahre under major influence of culture: both
copying what is common (culture defines what i9kdand what not) and copying a prestigious
person (heroes) is applied. Consequently, foodasiboise in the same manner (considered

maladaptive variants by Sripada and Stich, 2004).

Fessler and Navarrete (2003) make a suggestiorthese four processes interact with each other with

tabooing meat:

Most probably, theocially mediated ingestive conditioniiggthe core mechanism to have developed
aversion to meat.

Poisoned individuals and their witnesses will hlezgned the dangers with meat; therefore, avoidance

of meat can easily occur.

l
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Next, when the avoidance of meat is common in argpopulationnormative moralizatiowomes
into play to institutionalize the pattern of avaidas and to justify them by several possible
explanations (for instance cosmological beliefshsas, most probably, totemic beliefs). Here,
consuming an item that is considered aversivevws morally wrong and sanctions may follow. The
taboo is formed (Sripada and Stich, 2004).

l
Following from this,egocentric empathwill aid in institutionalizing by preventing “othe from
engaging in behaviours that elicit an aversiveaasp in themselves” (Fessler and Navarrete, 2003).
l
Socially mediated ingestive conditioniogn be a possible tool for the spread of the taimab
aversions, “as observers may acquire the respafsleese who are nauseated at the prospect of

violating the taboo or eating something that ‘i$ food

l

Conformist biasandprestige biasire suggested to make bigger contribution toghisad:

(Fessler and Navarrete, 2003).

“. .. from a small sub-set of the population tmach wider section of the population: prestige bias
when the aversion is still rare, and conformissbidien the aversion has reached critical mass”
(Sripada and Stich, 2004).
By the very likeliness of meat being avoided andhgystrength of the prestige bias process, the
chance that meat will be the food tabooed increases
Then, more opportunities are met to withess (p&ssitegative reactions to meat so that conformist

bias further firmly establishes the taboo.

This diagram can not be used on entomophagy iVt since it was never present and the ‘taboo’
does not seem more than: ‘not considered a foogidard of the overwhelming negative attitudes.
What is the use then of discussing these procésseis thesis?

By mentioningmaladaptive variantghe topic of the irrationality of emotions is dhyetouched which
was the actual topic of Sripada and Stich (2004)ing something that is not considered ‘food’ can
become morally wrong following from normative mazation. Indirect bias (conformist and prestige)
has the possibility to set a taboo, even maladapéiioos in which norms and values are
accompanied. When this has established in indiléjaad emotions concerning these maladaptive
variants are triggered when facing this varianti¢ivhis perceived as adaptive), the emotions are
according to Sripada and Stich (2004) irrational.

The disgust emotion in connection to the negatitirudes toward insects, which are barriers to
entomophagy in the West, might be irrational. Bufoutunately, there is no time and space to

elaborate on this aspect further. Can the aversi@mtomophagy be regarded as maladaptive? But the
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aversion originated with other aspects of insd@s eating them (see 2.2., 3.5., and 3.6.)! These
aspects should be discussed first in regarding)&maptive aspects and (ir)rationality.

These processes show that something unconsci@lmpéd, can be ‘actively’ tabooed (found
morally wrong) through normative moralization andirect bias. In promoting an unconventional
unconsciously tabooed food it is important to acidedge the existence of this chance. That insects
are not food is already a cultural law in the W@&sitis law can get even more fixed by entomophagy
becoming a taboo through these taboo formationgss®Es. By understanding these processes,

possibilities to avoid a complete taboo on inseats be sought.

3.8. Concluding remarks

As insects are being rejected as food by Westesplpgethey are unconsciously tabooed because they
were never regarded as food. The emotion of disgnsbften seen expression of the negative attitude
toward insects, counts as one of the food rejesti®his emotion is often at stake out of ideational
factors: because of what the food item is. Sevbrairies explain origins of food taboos on meat and
the accompanied disgust. These clearly overlap théttheories on negative attitude toward insects.
The processes have been described in which sorgdtiahis not seen as food can become morally
wrong and therefore tabooed. This would be probtemehen the contrary, acceptance, is the goal.
Understanding these processes is a huge step tpnearention of taboo formation. Information can

be a helpful tool (see section 5), while otherdaunhy need to be sought.

This section has shown the existence of a cleacanutection between: (1) the aversion of insects
with disgust, consequently (2) the emotion of dstgas food related emotion due to ideational
factors, resulting in rejection and aversion oetts as food, and (3) the possible fixation of the

cultural law in Western society as a taboo.

Section 4 : Aspectsin Liking Foods

Two aspects in liking a food are relevant consitgthe promotion and acceptance of insects as food.
First, due to dealing with an unconventional foin and the related aversion to it, it will be uséd
explore food neophobia (fear of new foods). Alse ¢éimotion disgust will get some attention. Second,
an exploration on the origins of food likes andiklés revealed the importance of cognitive aspects.
Due to the fact that insect eating has ethical atdgges in comparison to eating conventional mbat, t
importance of cognitive aspects in liking a foodwsld be stressed. These aspect could give clues on

developing the approach toward acceptance of imsectood.
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4.1. On food neophobia

Pliner and Salvy (2006) stress that studies on femphobia most of the time concentrate on “ethnic”
foods (an ethnic food is novel to one culture lamifiar in another culture). Edible insects wergere
regarded as a food by Western people and are tinerainovel food. Moreover, since in many non-
Western cultures insects are being eaten, insantbe regarded as a novel ethnic food. Importantly,
“there is evidence suggesting that willingnessycethnic novel foods is related to scores obtaiored
the Food Neophobia Scale (FNS)” (Pliner and S&06). Therefore, discussing food neophobia can
give clues on how to approach people with the redfinsects.

To further explore the possibilities of acceptafarethis new food, food neophobia then has to be
discussed. It can be (carefully) concluded tha¢@ttineophobia is an important aspect when
considering the perception of insects and the itapee of disgust in it. As will be made clear below
this disgust factor is also an important aspefbdd neophobia. Although in possibly many cases the
disgust reaction is not expressed, discussing fi@aghhobia can give clues on how to approach people
with this new food.

Neophobia gains more and more scientific attenfitre most important scholar researching this field
for several years now is Patricia Pliner. Sincelalo& of other constant work in this field, mairigr

research is used for the exploration of food nebfho

4.1.1. Characteristics of food neophobia

The mechanism of the “omnivore’s dilemma” (explarabdove), suggests that neophobia serves a
protective function (see also Birch, 1999) and rhigiply that people generally tend to be neophobic
(see Pliner and Salvy, 2006). The opposite of nebjahis neophilia, interest in new foods.
Considering the “omnivore’s dilemma” and the knadge we have nowadays on foods, one might
think though that neophobia is maladaptive. Thigph@bia cooperates with the learning mechanisms
(the predispositions to learn preferences and mressfor instance to like foods that taste sweek a

to dislike foods that taste bitter or can be initaespectively coffee and chilli) which are inded to
reduce the neophobic response. The initial neoghelaiction could be transformed through learning
into a preference where experience is then an itapbaspect (coffee and chilli are widely accepted
nowadays and are part of many people’s food hatiis}h, 1999). It is most interesting kearn how
the neophobic reaction can be reduced (and transfbinto a preference).

Even though little seems to be understood (Bir&®9), a few characteristics can be distinguished of
food neophobia. First, the neophobic rejectiorpecges-typical which changes during development
from child to adult: neophobia decreases from ¢ttt through adulthood (e.g. Pelchat and Pliner,
1995 and Pliner, 1994; from Birch, 1999). In faghen these findings are connected to the research
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conducted by Koivisto and Sjodén (1996; from Birt899), it seems that the relation between age
and the neophobic reaction is of curvilinear nattikeophobia is minimal in infancy, increases
through early childhood, and declines from earlydttood to adulthood” (Birch, 1999). Second, the
strength of the neophobic response differs amodigitiuals (and between genders). Third, there is
some evidence for familial similarities. And fourtileophobia “may be linked to other temperament
and personality characteristics (Pliner and Lovi®97)” (Birch, 1999). While the last characteristic
is known to have a genetic link (Birch, 1999), thiker characteristics suggest that genetics cotoe in
play as well. Therefore, it might be possible taifout whether someone is neophobic and how strong
this reaction is in that person. Of course, fromesthfindings follows that the eating environment
created by the neophobic parents influence thedureaction of the child to novel foods which then
can influence it further in life (Birch, 1999). Omaportant expression of the neophobic reaction is
“not because [people] believe [that] the foodsptentially dangerous but because they anticipate
that the foods will taste bad (e.g. Martins etl897)” (Birch, 1999). Even more, this occurs irheat
“safe environments” such as school cafeterias (Bit©99).
Further, Pliner (unpublished data; in Pliner antihyg&006) “. . . found a strong positive corredati
between scores on the Food Neophobia Scale (FNf@aaure of the trait of food neophobia, and the
Disgust Scale.”! While Rozin and Fallon (1987) cemicate on familiar foods, Pliner and Salvy
(2006) are confident that the same categoriesaaf fejection (dealt with before) account for novel
foods as well.
Pliner and Salvy (2006) distinguish largiuational difference@n general, humans tend to reject
novel foods but there are situational differendadlie extent to which such neophobic behaviour
occurs” (Pliner and Salvy, 2006)). They recognise ¢éargeindividual differencegwhere it involves
“a relative preference for familiar over novel faatthat is stable over time and consistent across
situations” (Pliner and Salvy, 2006). From thisghs, Pliner and Salvy (2006) have made an attempt
to create a definition for the behaviour of ‘fooglphobia’:

“Neophobia is defined in terms of the average ngfiess to taste the novel foods, usually divided

by the average willingness to taste the familiad® (so as to take into account willingness to

accept any food at all at that time and in thatadion).”
But not only is neophobia related to willingnessrionovel foods, it is also related to the expécte

liking for novel foods (Pliner and Salvy, 2006).

4.1.2. Situational factors affecting food neophobia

Here, food neophobia will be discussed “. . . &glaaviour involving rejection of a novel food or

foods in a particular situation” (Pliner and Sal2906).
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Indirect information
In indirect information, the stress lays on expgate. According to Rozin (1988; from Pliner and
Salvy, 2006), the expectations in food acceptaneelaal. First of al, the expectation is of gocgtda
and second, the food is beneficial. When theseaapens can be secured, a reduction in neophobia
can very well be accomplished. Several studies fefghat and Pliner, 1995 and Martins et al, 1997)
confirmed that information on the good taste insesawillingness to try the new food (Pliner and
Salvy, 2006). But, concerning information on thedfecial consequences of the food, a more complex
situation appears. A research conducted by PedotthPliner (1995; from Pliner and Salvy, 2006)
revealed that this kind of information does nor&ase the willingness to try the new food. This is
consistent with two other studies (see Koster,et@87 and Woodward, 1945). The studies by Pelchat
and Pliner (1995) on this indirect information wemnducted in a students’ cafeteria by putting sign
at the new food saying “tastes great!” and in tthepocase: “a good source of iron”. They were not
present at the same time. Information on the beiaéfionsequences is not useless though. While
there is an overall decrease of willingness amangdesits, there is an increase in the willingness in
“individuals for whom this information is importaot relevant” (McFarlane and Pliner, 1997; from
Pliner and Salvy, 2006) or “in a context wheretkeg food is believed to be readily available”
(Martins et al, 1997; from Pliner and Salvy, 200B)is could mean that for people, in the first case
concerned with ecologically sound breeding of aftsnoa healthy natural products, this information is

valuable.

Providing information can help to increase williegs and seems to work for some kinds of foods, but
“it appears to be relatively ineffective for redugirejections mediated by strong emotional reastion
such as disgus(Pliner and Salvy, 2006). Even more discomfortifigartins et al (1997) found that
neither taste information nor beneficial consegesnnformation increased participants’ willingness

to taste novehnimalfoods” (Pliner and Salvy, 2006)! The suggestiomenm the section on the

human perception of insects that disgust (and fear)be reduced, might then, following the authors,
not apply for insects on the plate. But, Rozin &atlon (1987) mention that by contact, the disgust

response can loose strength, either by extinctiohy adaptation.

Direct information
Direct information refers to one’s own experientlke mere exposure theory (developed by Zajonc,
1968) is at stake here (Pliner and Salvy, 2006): the neophobic response is reduced by repeated
opportunities to consume new foods (Birch and MadR82)” (Birch , 1999). This implies that this
reduction is achieved when one learns that the fodt harmful (it is safe) and it does not cause
illness (Kalat and Rozin, 1973; from Birch, 199®ganing that it does not cause negative

gastrointestinal consequences (Pliner and Saih@62® could be seen in the light of the danger
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aspect of the psychological classifications of fog@ction (see section ‘disgust as food rejectand
Rozin and Fallon, 1987). The danger of harmful egaugnces is gone and the good taste and
beneficiality make the food accepted. Next to thezause the presumption of a food tasting badicoul
be proven false (not in all cases of course), disgs rejection could be reduced? This effectlisata
‘learned safety’ (Pliner and Salvy, 2006). It caufdr both children and adults (e.g. Birch et 898&
and Pliner, 1982; from Pliner and Salvy, 2006). Whhildren are offered several new foods in
different amounts of exposure, “there was a pasigffect of number of exposures on choice and
liking” (Pliner and Salvy, 2006). Although this nemism’s correctness is not fully proven, Rozin
and Vollmecke (1986) make an important point treet been mentioned previously (see 1.2.):
“Whether or not mere exposure is a sufficient cbadifor increased liking, exposure is surely citi
in making it possible for other processes to opetfaat influence liking”.

But still there is an issue concerning giving imh@tion: (1) disgust is very difficult to reduce) (2
novel animal foods is a difficult category, and {@ing into account (1) and (2): the role of prayi

the wrongness of the presumption that a food adte bad for reducing the disgust response.

And indeed, when positive experiences are cregead taste and beneficiality) a certain
generalization occurs. Meaning that the barrigagte other new foods is lower. This only seems to
work to some extend though, which was shown thraagierimentation by Loewen and Pliner (1992;
from Pliner and Salvy, 2006) when children (7-9rgeald and 10-12 years old) were offered good-
tasting familiar, good-tasting novel and bad-tastiovel foods. Exposure of both novel foods
decreased willingness to taste other novel foodlsaryounger children while the older children
expressed an increase in willingness with no effétte bad-tasting novel foods (curvilinear natofe
neophobia and effect of the good taste). On therdtand, Pliner et al (1993; from Pliner and Salvy,
2006) found that in experimentation with adult®-pxposure to good-tasting novel foods increased
the willingness to taste other novel items. Thilimgness was expressed through asking the
participants to choose foods to taste later on.&dkhats that were pre-exposed to good-tasting famil
foods chose less novel items (Pliner and Salvy6R00

But consider the success of the event ‘City of ¢tsgWageningen, September 2006) and the
willingness of children in trying insects at thé™3Festival International du Film de I'Insecte
(Narbonne-Gembloux, du 17 au 21 octobre 2001)’ (Mig 2002). Of course, for this last one, the
‘amount’ of disgust in these children should be pared to grownugsThe successes of the two
events might have triggered a more positive attitdldese (single) experiences did not lead to a

rejection, but neither did they lead to a demamdtbble insects. But on the other hand, where Ishou

2 Although this is valuable information, | will ngb into the aspect of the acquisition of disgust. this, | refer
to the excellent article of Rozin and Fallon, 1987.
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those that want to eat it more turn to? The evéigtsiot study anghangein people, they did detect
willingness though. Could those both events hawenlexamples of ‘sensation-seeking’? These events
might have elicited an acceptance of this food.eftimg insects as food does not necessarily mean
that it immediately turns to preference and becopagsof the food habit. These two events were
cases of a (most probably) single experience. Arttleé case of ‘City of Insects’, there might have
been influence of the context considering mediandittn and setting the world record of the most
people eating insects at the same time. None #isejlest these two single experiences trigger taicer
willingness and therefore is a positive result.

Can these two cases be considered as pre-exposure?

Social influence
First of all, “social pressure (custom, the behawiof elders, the foods made available to the ghild
forces exposure, which may directly (mere exposaoréidirectly produce liking” (Rozin and
Vollmecke, 1986). Especially with children, peensl garents are of major influence on their likings.
The same seems to account for the neophobic reattiben mothers eat an item first for instance, it
is more likely that the child will taste it too (Heer and Saunders, 1975; from Pliner and Salvy6R00
Moreover, it is important to recognize that “theqaeption that a food is valued by respected others
(e.g. parentsinayitself be a mechanism for establishment of likifgbzin and Vollmecke, 1986).
Especially on behalf of the peers though, a cegathusiasm is needed. It is mentioned before that
when a child is forced, liking does not seem tauoc8imilarly, children like a food less when they
notice that others (like peers and adults) “dovadte that food for itself” (Rozin and Volmecke,
1986). Therefore, the social context is of majopamance. But the relationship of the child witle th
peer or adult defines the success of the redudtiemvery easy to understand that a mother hag mo
effect than a stranger (see Harper and SandersS; fit® Birch, 1999) which also counts for heroes
being more effective than an ‘ordinary’ adult (Bird999). Didn’t Timon and Pumbaa in ‘The Lion
King’ feast on insects? Two suggestions are madgitoyr (1999) how these findings can explain
reduction in neophobia: “They may induce the indiixl to sample the foods, and once this occurs,
associative learning processes that reduce neaphbahicome into play”, or, through the fact that.".
children form associations between foods and tk@bkoontext in which eating occurs”.
On the other hand: Mignon (2002) describes thecetfa the ‘4™ Festival International du Film de
I'Insecte (Narbonne-Gembloux, du 17 au 21 octol@@1lY when parents and children were offered
different kinds of edible insects. The children gerore curious and did not hesitate as much as thei
parents did when trying them out! The childrendnieore different species than their parents did. So
in this case, the hesitation of the parents didh@ke the children hesitate themselves, on the agttr
Also, regard the following experiment. The expenitis conducted with grasshoppers, although the

grasshopper was not the goal of the experimentetévant study compared a variety of techniques
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designed to increase adults’ liking for grasshogpg&mith, 1961). The most effective technique used
the smallest financial reward and a communicaterggn encouraging the ingestion) who was
relatively cool and not especially likable. Thishaique inclines subjects to account for their
ingestion of the grasshopper in terms of internativation, since external causes were minimal. As
the theory predicts, the result is an increas&ing.” (Rozin and Vollmecke, 1986). This provides
evidence for the possibility to actually like aséct, a grasshopper in this case. The participesrs
not forced to eat it, there was no social valuafiogsent. It was just the participant and the
grasshopper. Therefore, the participants relieg onlthemselves to appreciate or not appreciate the

grasshopper, and they did.

Type of food
Section 3.4. discussed the fact that food of anorigin is more easily rejected than other kinds of
foods like plants. It was also mentioned that #ection involved in this rejection of novel animal
foods resembles a disgust reaction. This reacti@s ot seem to exist in young children (age 8lto 1
Pliner, 1994, see also Fallon and Rozin, 1987)s §hbup of children does not reject novel animal
foods more than novel non-animal foods. As saidteef‘the rejection of novel animal foods is
mediated by disgust which is acquired at older ggéher and Salvy, 2006). Then of course, the
neophobic reaction toward novel animal foods mighexplained by the theories mentioned in ‘nature
of objects of disgust/taboo’ (section 3.4.). At Haane time, it might prove why the ‘insect-tastiag’
the film festival was more successful with childtban with adults. Very likely, in the context diet
film festival and possibly the age of the childraade them more sensation seekers and less disgusted

/ influenced by the parents. That situation mayehewen had a certain level of social valuation?

Amount of novelty
Decreasing the amount of novelty, facilitates thiéngness of both adults and children to try a elov
food item (Pliner and Salvy, 2006). Adding familigrcan be done by adjusting flavours (as was
already being proposed by Rozin and Rozin, 198 fPliner and Hobden, 1992). Consider the

company Hotli®, producing crisp-like-flavoured dried cricketsrfeet to eat in front of TV.

4.1.3. Individual differences in food neophobia

Very briefly, the following is considered: “food oghobia as a personality characteristic involving a
relative preference for familiar over novel footattis stable over time and consistent across

situations” (Pliner and Salvy, 2006).
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Individual differences occur mainly in sensatiorlsrg, age and through living environment (and
also, but less relevant in gender). The differan@ge has been discussed before (curvilinear @éatur
Concerning the living environment, people in riaedas seem more neophobic than people living in
urban areas (see Flight et al, 2003 and Tuori¢d, &2001; Pliner and Salvy, 2006). On sensation
seeking, the Sensation Seeking Scale developedidiyeZrman (1979), correlates in general with the
FNS. Further explanations on the how and why ategjiven by Pliner and Salvy (2006).

Considering these individual differences, the cosicn can be made that neophobia is a personality

trait.

4.1.4. The mechanisms of food neophobia

Pliner and Salvy (2006) quote Wong (1995) who dt#tat “there have not been many systematic
attempts to uncover the mechanisms of food neophobhe suggestion is made though, following
animal research, that a clue in understanding #ehamism lies in the emotional responsiveness.
When pre-exposed to novel foods, acceptance of athesl foods is increased (e.g. Braveman, 1978;
from Pliner and Salvy, 2006). The pre-exposure raakemals less emotionally responsive, and
therefore less neophobic.

This is consistent with findings of for instancénél and Hobden (1992; from Pliner and Salvy,
2006): there are correlations between scores oRdbd Neophobia Scale and the General Neophobia
Scale (“a measure of the willingness to approasiehpeople and situations” (Pliner and Salvy,
2006)). Further, Pliner and Loewen (1997; from &liand Salvy, 2006) found that “emotionality was
significantly related to food neophobia” when exaimg children’s temperament. The same accounts
for anxiety in adults (see Pliner and Hobden, 188@ Galloway et al, 2003) where correlations exist
between anxiety and the Food Neophobia Scale.tBstremains unclear since other studies (e.g.
Potts and Wardle, 1998) have failed to reach thees@sults (Pliner and Salvy, 2006). Nonetheless,
the emotion of disgust (and fear) plays an impantale in food neophobia. Food neophobia is very

much an emotional reaction. The emotion of anxéaty be linked to the aversion category of danger.

4.2. Importance of cognitive aspects

Two bases of food attitudes can be distinguishiédctive and cognitive bases. The affective bages o
food attitudes cover “. . . the sensations, fealiagd emotions one experiences in response to food,
like pleasant taste and mouth feel, the pleasusbafing it with friends, or the emotions that aris
from its consumption.” (Cervellon and Dubé, 2004)portant aspects in this definition are: taste and
mouth feel, the social function and ingestion cougmces. Contrasting to the affective bases, the

cognitive bases “. . . contain positive and negaéitributes and consequences of a more functanal
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symbolic nature, like nutritional value, convenienor health consequences.” (Cervellon and Dubé,
2004). These aspects (sources of influence) haae et into a detailed scheme for origins of food
likes and dislikes (Letarte et al, 1997).

Table 5: Codification scheme for the origins ofddikes and dislikes
(from Letarte et al, 1997)

Nature of Category Sub-category
the arigin
Affective  Sensorial aspect taste; texture; smell: visual appearance; food
combinations; pleasure/displeasure™; intense pleasure/
displeasuret; temperature; other
Emotional aspect relaxation; happinessflove/friendship: stressfanxiety;
reward
Social aspect family tradition: cultural tradition: interrelation with
people: other memories; in family: in pairs (lovers); with
friends: alone
Caognitive  Physiological nutntional value, satiety: anticipated reactions: health

consequences]

Functional aspect  flexdbility; preparation; variety; price; innovation;
consumphion; storage

Symbolical aspect identification of beliefs about origin or about quality.
specific 1deologies such as nature, environment, etc,

* Expression of light or moderate level of general pleasura/displeasune.

t Expression of intense Jevel and general hedonic response with no reference to any specific aspect
of sensual experience fe.g. T simply love it™ )L

{ Benefita for likes and anticipated consequences for dislikes.

Studies conducted by Cervellon and Dubé (2004)Latairte et al (1997) have shown that aspects as
health, functionality (think of fast-food) and eagy do have influence on liking a food (table 6).
These aspects are not of the same value as afexdpects following from research by questionnaires
Nevertheless, their importance cannot be disregarde

On liking or disliking a food, the importance ofexdtive aspects (with dominance of sensory aspects
as taste and smell) seem overwhelming. The cognéitipects seem to have more influence on liking a
food than disliking a food. Therefore, it can bedoded that these aspects could be of a surplus va
for people turning to entomophagy. Considering v@uens, very often they are vegetarian because of
some ethical/moral issues. Therefore, entomophatyyits ethical advantages (chapter 3 and 4) can
gain interest by focusing on these advantages whesenting it to people. But due to the overall
importance of sensory aspects and that it seerhgvtten a culture encounters a new food, the main
criteria is taste (see Cervellon and Dubé, 20@4drination on the tastef insects should be given.

People are also vegetarian because they do ndolikestance the smell and/or taste of meat. Then,

% In most literature, when referred to ‘taste’ teee of sensory cues are taken into account. BIr@89): “In
the strict sense, the term refers only to thosea@mns arising from the taste system, which inetuoasic tastes
of sweet, salt, sour and bitter. In common usagends to be used instead of the word flavor, eemclusive
term used to denote the complex of sensory cuelsidimg those arising from olfaction, taste, anacto
systems, which have a major influence on our faedepences.”
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in the mouth.

the taste of insects should be cleared out in tiyethat they are not slimy or anything like thatemh

Table 6: Subcategories of origins of food likes diglikes

(from Letarte et al, 1997)

Twvpe of origins Likes %) Dislikes (%)
Physiological aspects
Mutritional value T8 (85 224015
Satiety 233 (28)* T5(5)
Health 33 4y T-5(5)
Anticipated reactions 25 (3 f2-A (42)
Total 100 (N =12 100 (N=8T)
Sensorial aspects
Taste 537 (244 400 (196}
Texture 156 (T1)* 24-0 (122)
Smell 18 (8 14 (56)
Appearance 5(le* 10-2 {500
Combination of ingredients 132 (ely® 20 {14y
Pleasure/displeasure 33024 18 (9)
Intense pleasure/displeasure 35 (le* B2 {4y
Temperature 26 (12 o
Cithers T3 06 (3)
Total 100 (N=454) 100 { N=490)
Funcional aspects
Flexibility 351 47 12-5 2)
Preparation 34-3 (46) B8 (3
Variety 104 (14 -
Price T35 10y 12:5 42
Innovation 60 [(8) A3 (1)
Consumption 456 43-8B4T)
Availability 223 —
Storage — &3l
Total 100 (N =134 100 (N=16)
Symbolical aspects
Origin 400 (it M3 1%
Personal ideclogy 100 (1) 257 (W
Chualitv/poor quality 40-0 (4 200047y
Oither 100 (1) -
Total 100 (N =10y 100 {N=135)
* pef0l].
1 p=-06,

N=number of reasons,

This importance convinces me to see entomophagy atternative. Not specifically for vegetarians,
but to all people of course. It can be learned beaeby presenting people with a new food, nottedl
focus should lay on affective aspects. But on therohand, the cognitive aspects concerning insects

will not necessarily trigger a change: they will $tave to taste good!
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4.3. Concluding remarks

“Allthough food neophobia has clearly been adapfiwreour species, it could be argued that culture
has taken over much of the protective functionooidf neophobia. Except in rare circumstances, the
culture prevents encounters with dangerous indestlyy removing them from the immediate
environment and/or by labelling them as unsafe $ense, then, food neophobia may have outlived it
usefulness” (Pliner and Salvy, 2006). Further, raaya it is possible to detect whether a novel food
item is dangerous or not. The case of insects biasgal out that this type of food has a long higiar
cultures outside the West. A possible danger thonigit be allergy. Insects might contain allergenic
substances in the way that people with for instamcallergy to shrimp should not eat insects. Furth

a lot of knowledge exists on the species that difleeand even those that can be ‘made’ edible (e.g
Tango Muyay, 1981; from van Huis, 2003) . In gehdheere is hardly need for a neophobic reaction.
Scientific research has stressed the safety (aod)gd this food type, attention should be paidutio

to allergenic substances. Nevertheless, neophebadations can be reduced in the right approach such
as adding familiarity to the novel food item.

Clearly, not only sensory-affective aspects of fdetermine a liking or a disliking of a food iteithe
importance of the cognitive aspects has to be aglatlyed and can even be an aid in the approach
toward acceptance as for some people ethical aayesimay increase their willingness to try the
novel food. Since there is greater importance fefcaive aspects in liking a food, attention has
nevertheless to be paid on aspects such as flagp(wihen sold in supermarkets) and recipes (for

home cooking).

Section 5 : Conclusion

It has to be mentioned that researches referredr®had their restrictions. This makes it lesy &as
draw correct conclusions. Also, not all aspectsehasen dealt with, like the social harm concerned
with eating an unaccepted food and whether or aophobia is culturally and/or economically
influenced. Also, in this thesis insects as foodeatought of whole animals and not insects
unrecognizably crushed into for instance flour onaticeably present in for instance a quiche.
Culture plays a dominant role in food preferencelsoice / habits and in acceptance of food iteins. |
defines what is edible and what is not. The foduitsaof culture are difficult to change, especially
what is considered edible and what not. In Westenieties, insects were never regarded as food. The
theory developed by Vane-Wright (1991; from DeFt]i&999) in connection with van Huis (personal
communication) and Kirkpatrick (1957) gives an giiin why insects were never part of the Western
diet.
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An important barrier to acceptance of edible insé&cthe perception of Western people toward iissect
in general. In the West, there is an overall negadititude toward insects and insects as fooderaév
theories have been mentioned that try to explarotigin of this attitude. Disgust, as a strong ahor
emotion (with its variations) and as ‘gut reactigslays an important role in this attitude and kso a
forms a barrier. This disgust varies among peopteis culturally influenced. Disgust as food rethate
emotion is difficult to counteract especially witbvel animal food items. Strictly seen, entomophagy
is not tabooed in the West, it is just ‘not donetiaan be considered unconsciously tabooed. Several
theories have been discussed why animal produetsaaily tabooed (and found disgusting). These
theories are connected to and show some overléptéttheories on the origin of negative attitudes
toward insects. There is also a clear connectibwd®n these theories on negative attitudes and the
characteristics of disgust as food rejection (eigfigche ideational factors). The omnivore’s dilera
suggests that disgust is an evolutionary mechabhisgrnit has lost its evolutionary use. Culture is of
major influence on the perception of what is disggs Considering the difficulty of changing food
habits in connection with the overall negativetatte and the disgust factor related to it, it luge
challenge to try to make insects accepted as food.

But whether edible insects can or can not be gddaal habits in Western societies seems to depend
on at least two crucial factors: availability aradning. These two factors are connected to edur.ot
On one hand, (possible) food items that are natahta will not be eaten. But on the other hand,
when there is a possibility to learn to like a fatmn, learning will probably take place. This leiag

is necessary for acceptance since one’s own exyperigith the new food determines whether he or
she likes it or not. Although food habits are diffit to change, the history of colonisation has/pro

that food items can get accepted and thereforaiagehin food habits is possible. Indeed, the esa ha
to be taken into consideration. Clearly, avail&pils a necessary feature to make the possibifity o
learning possible. It then depends on cultureiffstance its political institutions) to make foaems
available or not.

Education is suggested to be crucial and effe¢tivéhange the negative attitude to insects and a
means to develop acceptance of edible insectsoas 8pecific education on ethno-entomology of
which entomophagy is a part is needed to countgemtral negative attitudes and fight the problem
of generalization that all insects are bad. Dis@pestg a cultural feature, can also be tackledthim t

way although it will take a lot of time and effort.

Peers, heroes and famous people that are beingdagkat influence other people’s food behaviour
and food acceptance, in the same way they can &liaboo. Especially heroes and famous people can
be helpful in bringing entomophagy to the genetddlic. Information on taste, health, convenience,
and ecological advantages should be provided. Téssects are important features for accepting a
new food and can be helpful in tackling possiblepi®bia, which can be regarded as the third barrier

Neophobia is not illogic considering the attitudevard and disgust related feelings to insects. This
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information must form part of the education sinoe a&ssumption that the new food will taste bad
and/or will do harm is also present. Also for sqmeeple, the ethical / ecological advantages are of
importance in choosing a food. These advantagaddhbe stressed out.

In the end, within the Western culture, barriera¢oeptance of entomophagy can be distinguished
such as the negative attitude to insects in gendisgjust related reactions to insects in general a
insects as food itself, and neophobia. It couldthged that Western culture itself is the barier t
entomophagy. This part of the thesis carefully dashes that these barriers can be tackled and
possibilities for entomophagy are present. Theeepsssibility for change in which education,
availability, and learning are essential parts.

This chapter has distinguished barriers and pdisigbiof entomophagy in the West. The aspectstdeal
with are useful in developing an approach towakptance of edible insects as food by Western

people.

51



3. Actual Possibilities

To answer the question whether entomophagybecome part of Western food habits properly,
empirical evidence is needed of change of attitiitie. negative attitude, disputed on in sectiors 2, i
being suggested neither to be innate nor unive@danging the attitude then is not impossible which
is being described here. Also, bug banquets hawerstheir use as valuable tool by a combination of
an educational talk and a possibility to try edilngects. Results are discussed here and give atues
improving people’s attitude toward insects andabeeptance of the idea of eating them by experience

/ learning.

3.1. Changing the negative attitude in a naturalisthy w

The following is an examination of changes in distr (most often towards spiders) with students in a
naturalistic way, meaning that no professional liegk place such as therapy. In this investigation,
disgust was seen as a very important factor. Itmastioned often by participants. Attention wa®als
paid to the distinction between fear (scared, fegkd, terrified) and disgust (revolted, sickened,
repulsed). In the case of spiders, movies for im&are of high influence (Kleinknecht, 1982; from
Vernon and Berenbaum, 2004). Importantly, “Intewaes considered features that have been
empirically demonstrated to be characteristic e§dst reactions, including: (1) distraction/cogmti
avoidance, such as turning one’s head away to dwoldng at the stimulus or trying to avoid thingin
about the stimulus (Ellsworth & Smith, 1988); (Reation to stimulus attributes, including statetsen
that the stimulus was “dirty” or “slimy” or “hairy{Rozin & Fallon, 1987); and (3) nausea (Rozin &
Fallon, 1987). Interviewers also considered feattinat have been empirically demonstrated to be
characteristic of fear reactions, including: (Ipeus on harm/safety consequences, such as being
injured or bitten by the stimulus (Ellsworth & SmitL988; Roseman et al., 1994); (2) attention ¢o th
stimulus, such as watching the stimulus closelyemping an eye on it (Roseman et al., 1994); and (3
increased heart rate (Roseman et al., 1994)" (\feamal Berenbaum, 2004).
The four findings of the research are describedvel
e “...negative events and negative expectatioag ah important role in changes in responses
to spiders and insects”
* “ ..the absence of an expected negative experiaa a cause of positive change”
(a student described after an entomology clasdadndork that insects and spiders weren'’t as
sticky and slimy as she thought they would be)
e ", ..positive experiences played an importang fialpositive changes”

(another student said that the things spiders de teetually cool”)
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* “In contrast to the important role of positive erpaces in positive change, the absence of
expected positive experiences did not seem toglaje in negative change.”

Most of the changes occurred gradually (+/- 74%).

Table 7 shows the importance of fear and disgustases of change in response to spiders and/or

insects according to the participants.

Table 7: Disgust and fear as cause of change

(from Vernon and Berenbaum, 2004)

Percentages of disgust and fear responses as causes of change

Cause of change (%) Direction of change

Positive Negative
Disgust only 41.2 31.3
Fear only 17.6 25.0
Disgust and fear 41.2 43.8

Both fear and disgust play an important role. Wbite student referred to insects and spiders, gayin
“they make things feel dirty” another one expergha growing appreciation and testified that “. . .
bugs weren't disgusting . . .“. These responsew the ‘disgust’ being the cause of change, while
other participants mentioned only ‘fear’ to be taeise of the change. As Kellert (1993) did not $ocu
on the exact emotions, which is done here, itéarcthat disgust and fear are different and do not
necessarily appear together. Nevertheless, feadiggdst seem to work together often. This is
consistent with other research (like research ootiemal responses to spiders: Vernon and
Berenbaum, 2002) and even was suggested in literatuemotional processes (see Berenbaum,
Fujita and Pfennig, 1995; Ekman, 1982; Watson aadkC1992). Fear and disgust do not operate
independently! “. . . Several respondents repaddcreasingly like spiders and insects and
described losing both their fear (e.qg., learnirgg thost spiders were harmless) and disgust response
(e.g., coming to appreciate the anatomy of spidefeer than be disgusted by it). In some cases one
emotion reportedly led to the other. One respondestribed her reaction to spiders and insects,

saying, “In the past | was so disgusted by theat thled to a fear.” (Vernon and Berenbaum, 2004).

According to the authors, the findings suggesfatiewing:

Firstly, there is no need for high exposure: chathgges not have to occur after large numbers of
sessions dealing with the distress factor. A ndidi@way can do a lot. So exposure helps, bubis
needed in high amounts. In the case of entomopimaiipe West, exposure might help to reduce the

‘surprise’ and novelty of insects on the plateti#d same time it can reduce the (fear and) disgust
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associated with them. Even though, as will be se@eophobia (sections 3.3., 3.4. and 4.1.), that
disgust is a difficult thing to counteract food-wis

Secondly, it appears that the cognitive part ieast as important as the behavioural part. Gaining
knowledge and seeing the animals from close-bydhel the change towards more appreciation. A
student confirmed on the behaviour of a spiderteadid not expect it to behave like it did: like
scratching itself, or hiding behind the legs.

So mainly disgust, but also fear are importanhagerception of insects. They can be counteracted
though so that a change in distress towards spaersnsectsanoccur. The behaviour of the
animals (exposure) and by gaining knowledge (cogribn them helps to reduce distress. Although,
in the case of disgust, there is a difference ducgon of distress on encountering the animals and

having the animal on your plate.

3.2. “Bug banquets”

As mentioned in section 2.2. that Kellert (1993)pmses to focus on education, it is wise to follow
this path and take a look at a way of educatiasssiboom presentations and “bug banquets”. Several
scientists have made attempts to create such éalgigbrograms and “bug banquets”, according to
Looy and Wood (2006). As the authors understahd,etnotions have to be ‘attacked’, of which “bug
banquets” might and probably will be helpful sinlbey trigger emotional responses. Following Grob
(1995; from Looy and Wood, 2006), they agree tleiies and emotions are not closely linked to
factual knowledge. In fact, “emotional appeals afsy be more effective in changing attitudes
formed on the basis of affect (emotion) than cagnibased arguments (Edwards, 1990). However,
Millar and Millar (1990) have argued that well-ddtahed affect-based attitudes are likely to respbon
to cognition-based arguments (i.e., informationyaadion), because cognition-based arguments do not
threaten the way we previously have thought abdopi& (emotionally) and do not permit effective
development of counterarguments” (Looy and Woo@®620Therefore, a combination of both
education and encounters with invertebrates (arifsects of course) could change the attitudes.
Important is that strong emotional responses &gdred which occurs at bug banquets (Looy and
Wood, 2006). Whether these bug banquets, precededuzational talks (obligatory class lectures),
do actually change attitudes and specifically talneating insects is being researched and is irtliact
first attempt to research the effects of “educatidug banquets” (Looy and Wood, 2006).

In this research, conducted with junior high, highool and % year university students of which
every of these three grades were divided into éxyertal and control groups with average age
respectively 13.2 — 13.1, 16.5 — 16.2, 20.3 — 2th@nge in attitude (following the descriptions of
Kellert, 1993) and scores on the Food Neophobit&eSoauniversity students only (Pliner and

Hobden, 1992) was examined. Questions asked weetaltion to entomophagy. The difference
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between experimental and control groups is thalatter did not have the ability to attend the bug
banquet. For the university students, first, atest{questionnaires) was conducted. The bug banque
(which was voluntarily and only for experimentabgps) and the presentation (which was obligatory
for the experimental groups) took place 4 to 6 vsesker the pre-test. Another 4 to 6 weeks laker, t
experimental group conducted the post-test quesdioss. The control group took these 8 to 12 weeks
after the pre-test. Both the schools though, hagtkesentation and bug banquet after both pre- and
post-test. The overall effects of the educatioald ihn combination with the bug banquet were diegrs
complex, and subtle, with difference between age|gs.

Only the university students showed a positive geaafter the presentation (comparison was made
between experimental and control group of whichlaitter did not attend to the bug banquet). These
students appeared to be more ecologistic and &tienthey showed greater aesthetic appreciation,
and were less negativistic. After the presentadioth bug banquet, these students showed less disgust
toward eating insects. The other two school grales showed little change and change in attitudes,
but this in different categories: changes in sésemtaestheticism , and negativism (those hoped for
that changed) were almost untouched.

Interestingly, confronting the students with a rideed of this emotionally loaded kind lead to two
different reactions. Using the Food Neophobia Sdadning to consider insects as food and learning
to appreciate it by use of a bug banquet, can aseravillingness to try other novel foods. A certain
generalization can occur which will be discussethfer in the section on food neophobia (4.1.). But
also the opposite can occur: “. . ., being confdrib consider species that previously were naot onl
completely ignored as potential food but were vidwth active fear, dislike, and disgust might
result in an increase in food neophobia becausgqusy unquestioned boundaries are being
threatened” (Looy and Wood, 2006).

The fact that most groups showed a small to moelénatease in neophobia, proves the difficulty in
overcoming these kinds of aversions. These neoplaggects will be death with more in detail in the
section 4.1..

Three questions were asked on eating insects afwthe first two were:

“What is your first reaction to the idea of otheople eating insects?” (Looy and Wood, 2006), and
“What is your first reaction to the idea of youtieg insects?” (Looy and Wood, 2006).

Students could choose between Disgusting, Intaggdiioth disgusting and interesting, and Neutral as
answer. Most of the time, answers were either Bisgg or Interesting.

The third question was: Which of the following expaces is most likely to make a difference in your
attitude toward eating insects? Choice could beentedween: (1) visiting or working in another
culture, (2) attending an educational talk, (3nbeiared to, (4) actually eating insects, (5) neqdin
educational article, and (6) nothing could changeattitude. The results from the research are cbpie

into an excel file (table 8).
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Table 8: Frequency of responses to the third qaasti
(taken from Looy and Wood, 2006)

Experimental

group Control group
Response Pre-test Post-test Pre-test Post-test
Visiting or working in another culture 49 60 45 56
Attending an educational talk 23 44 17 10
Being dared to 16 19 15 15
Actually eating insects 51 56 31 32
Reading an educational article 10 7 8 6
Nothing could change my attitude 27 19 28 24

Note: some respondents selected more than onenoptio

The most important relevant results are highlighted

Overall, the participants thought that visitingwasrking in another culture (where entomophagy is
practiced) would increase their willingness toieaects themselves. Apparently, the educationkal tal
did have an influence. Several students declardhibthing could change their attitude, again
pointing out the difficulty of overcoming the aviers.

These results also show the importance of role tepdeailability, knowledge, cultural acceptability
and even necessity (because participants showesl interest if it would be necessary for survival).
This necessity part can be interesting as Arnotdhiais mentions the necessity of looking at différe
food sources in a world with an expanding popukatiad with conventional meat becoming an

environmental threat. This will be mentioned inafea 4: the ecological advantages of entomophagy.

Effects are subtle. This research was only a siatyanpt to change attitudes. Also it should benak
into account that there is a long history of avmrsbward invertebrates. There is also a lack of
opportunity to encounter invertebrates in genemdlthe role they play in nature, including its
edibility. Nevertheless, this attempt — the comboraof educational talk and bug banquet — seems to
show that there is hope. This research confirmsvB2002; from Costa-Neto and Magalhées, 2007)
who states that “attitudes toward animals are fortheough the values, knowledge, perceptions, and
nature of the interactions that are establisheddmt human beings and animals” (Costa-Neto and
Magalhaes, 2007).

Further more, the BBC Natural History Unit has paidt of attention to insects as food and thisaop
was covered in the series on insects, called ‘Atierpire’. In a letter to The Food Insects Newslette
published in July 1995, Rupert Barrington (the preet of the series) states the following: “The
gratifying thing is that most people react withdiasition rather than disgust when they see this

footage. We are very much pushing the angle theigmo different to eating crustaceans, so Waster
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attitudes to eating insects are groundless”. A<aN be educational in a very pleasant way (as the
BBC has shown for many years), this can be a waynrfproving the attitude of Westerns toward
insects in which the above theories seem to begor@o some extend). It has to be stated though tha
although watching something on TV can also eliggdst responses (clearly by for instance horror
movies), having a possible disgust elicitor righfront of your nose is very much different. The®B
series, although being very useful, is not to hgeeted to make a direct change in attitudes. Direct
interactions are necessary as revealed by stugfiesad to above (Vernon and Berenbaum, 2004 on
general perception of insects and Looy and Woo@62 insects as food). But maybe TV can be a

tool.

3.3. Indications and impressions

For some first and simple indications and impression the perception on entomophagy being
introduced in the West, small interviews were carted with acquaintances of the author of this
thesis. Interviewees were five vegetarians, five-uegetarians, and five non-vegetarians that egt ve
regularly vegetarian. Three of this last groupvegetarian meals regularly because they live in a
student house that “officially” is a vegetarian kimg house. The other two of that group (the aushor
parents) are influenced to eat vegetarian meathdiy oldest son who is a vegetarian.

The main idea behind these interviews is to (1ehthe barriers affirmed on both insects in general
and entomophagy, and (2) have indications thengifiess to (at least) try insects as food aftemugavi
given information on ecological advantages andxamgple of preparation (cooked with soy sauce,
sugar, and sake). A division of the three groups made to detect possible difference in attitude.
There was neither time nor space to include a bnoeasure of the perception. Interesting remarks are

guoted here.

Insects in general
All interviewees seem to agree on the fact thagdtsssuch as butterflies are beautiful and/or
interesting, but the majority can be categorizettesepy crawly”. One interviewee realized: “l do
belong to the large group of inconsistent people like butterflies and ladybirds but who are
disgustediy ants and grasshoppers”. As one intervieweedtat insects very clearly: “Annoying

creatures, | like to keep distance”.
First impression

At first, very clearly, the majority does not setarbe eager on thdeaof eating insects: the first

impression is not a good one.
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One interviewee (a meat eater) explained: “I tHifikst saw it when | watched the 'Lion King'.
There's a scene where Timon and Pumbaa are feastiimgects and Simba disgusts it. | think | felt
quite the same way as Simba”.

Or a similar reaction from a vegetarian:

“I first thought: ieuwwwwwwww that is disgusting!”.

Nevertheless, another vegetarian declared: “It s€equite natural to me, the first time | saw
indigenous people eating insects on televisioras wery happy to have the opportunity to try them
myself the first time | ran into them on a fair”.

And also, from a meat eater: “I was curious in hibwould taste like, | would like/love to try. Biitt

also depends on which insect.”

Some people refuse to try them: “I never had ttench to try them. But | am also not really willitogy
taste them”.

One vegetarian declared: “I had the chance, buetg it was last minutiisgust It's just a little
different if you're talking about it or if thereactually whole grasshoppers in front of your facehfs

same person did eat grilled grasshoppers a fewsiagdyr, declaring: “Mmm, is quite nice”.

Future perspectives
No difference has occurred between the interviegredps. Almost all of them (12 of the total of 15)
are behind theleaof eating insects after having received (minint@¢kground information on
nutrition and sustainability.
“If eating insects is a practice that is sustaieatiien it would be worth considering.”
“I support it!”
“My attitude toward insects becomes more positiveemwvl hear about these advantages.”

“I could be convinced, but | have to conquer aifepbf distastefirst.”

Three persons are not behind the idea becausé ‘@fgily consuming meat, so there is not a direct

reason to eat them”, (2) finding it too disgust{tyo persons).

From these minimal interviews it is also clear tadilabilit andprice are important features for
future success:

“I would like to eat them much more often if thepwd be offered in shops”, and;

“I would consider buying them if they are decemihjced. Often meat is very pricy. Perhaps if insect

would be cheaper than meat, | would consider thewm r@placement for meat”
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Also leaning how to prepare them is important: duld consider buying them, if | knelmow to

preparethem (perhapeecipeson AH cards)”.

3.4. Conclusion

In this chapter, clues of the answer to the questibether edible insecétually can be part of

Western food habits are given.

Several attempts to counteract the negative agtitadiard insects in general have been successful:
change is possible. Also, bug banquets have shioevpdssibility of accepting insects as food. But
whether edible insects can or can not be partad feabits in Western societies depends on at least
two crucial factors: availability and learning. Beetwo factors are connected to each other. Chapter
has shown that on one hand, (possible) food itkatsare not available will not be eaten. But on the
other hand, when there is a possibility to learlikia food item, learning will probably take ptac

This learning is necessary for acceptance since om experience with the new food determines
whether he or she likes it or not.

Education can then no longer figggestedo be crucial and effective to change the negatttieude to
insects and a means to develop acceptance of éaddglets as food (chapter 2)ist Bug banquets

show that specific education on ethno-entomologwluth entomophagy is a part is needed to
counteract general negative attitudes and fighptbblem of generalization that all insects are. bad
Vernon and Berenbaum (2004) have also provenlifiaencing / adjusting emotions is possible,
nevertheless it takes time and effort. Bringingpdean close contact with insects during the edoaat

to elicit a positive change in attitude (emotiogpinecessity. Bug banquets have shown its usstilne
and deserve more attention as they increase avearenezdible insects. The bug banquet experiments
have shown that tackling the general negativeudttiand working on the acceptance of insects as
food can be dealt with together. Bug banquets ctindcefore be implemented more. It is also useful
to add familiarity to the new food. This facilitatéhe willingness to try it (see section 4.1.2chapter

2).

Media coverage as on TV can be an aid to reactya [zart of the population. Special events can
trigger curiosity and can make edible insects nawaglable than they are now. The influence of peers
heroes, and family has to be taken into accouetgsetion 4.1.2.). On the bug banquet occasions and
the special events (film festival at Gembloux arathdnne), a possibility to learn is offered by riyi
insects yourself.

The suggestions made here are in line with theduteeds according to Gene R. DeFoliart (1999). He
underlines the importance of public education, meee: re-education in which e.g. zoos, nature
centres, museums, and universities can take paiantdlogy textbooks should mention the aspect of

entomophagy. Some books already do this (e.g. Gala Crantson, 1997Zhe Insects: An Outline of
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Entomology. Books on insects written in a more popular laaggican also contribute to making
entomophagy known (e.g. Comby, 198@&licieux Insectds An interesting idea is the development
of a field guide (or an extension to existing figladides) specifically on edible insects. For insieg
exposure to edible insects, they can be sold imiefbod shops. And last but not least, entomologic
congresses must be continued to be organisedreaise brainstorming and gaining and exchanging
of knowledge on entomophagy. Entomophagy has hadtain on international gatherings (e.g.
Seminar on Invertebrates (Minilivestock) Farmimgich was held in La Union, Philippines, 1992),
but this should be continued.

This thesis can then conclude that there is arabptissibility for change. There is a possibility f

change in which education, availability, and leagnare essential parts.
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4. Ecological Advantages

Livestock is of global importance, socially andipoally. With growing populations and incomes, the
demand for livestock products increases. Trade@stock inputs and products is also increasing due
to globalization. It is estimated that the globadquction of meat will continue to grow (Steinfedtl

al, 2006). This chapter will summarize the effébtst conventional meat production — including
organic meat production — has on ecology. The dssdilimpact categories are: global warming,
acidification, eutrophication, and energy consunmtiSteinfeld et al (2006) underline that “the
environmental impact per unit of livestock prodantimust be cut by half, just to avoid increasing th
level of damage beyond its present level”. Steth&tlal (2006) and others, present suggestions in
order to achieve this cutback. But all of thesegestions focus on the livestock production itsalf a

do not look for an alternative meat productionteralative in the sense of an alternative meat. This
chapter will therefore briefly explain some ecotmjiadvantages of breeding edible insects in
comparison to conventional livestock. In this wasguments are found to answer whether edible
insects should be part of Western food habits.mlath information on these ecological advantages is
available unfortunately, due to insufficient resdain fields such as greenhouse gas emissions of
insects. The acknowledged ecological advantagesesertheless straightforward and provide hope to

find more of these advantages and incentives faerdetailed research of these advantages.

3.1. The environmental impact of livestock production

Global warming
Steinfeld et al (2006) state that “. . . climatarmpe is the most serious challenge facing the human
race” and it includes rising temperatures, risieg evels, melting icecaps and glaciers, shiftiogan
currents and weather patterns. Livestock playsrgoitant role in this global challenge by being
responsible for 18% of greenhouse gas emissior@@Qirequivalenty.
“The livestock sector accounts for 9 percent ohesptogenic C@emissions” (Steinfeld et al, 2006).
These C@emissions are mainly due to changes in land-uséhh gaining and preparing land for
feedcrops — deforestation — is then most importatiter gasses emitted by livestock have a higher
warming potential though. The livestock sector srit% of anthropogenic methane (LHVethane
has a global warming potential (GWP) which is 28$ the GWP of COThe main source of

methane emission is enteric fermentation by rummarhe sector emits 65% of the nitrous oxide

* The contribution of the atmospheric emission oegr®use gasses to global warming (global warming
potential, an estimate) was derived from, @&Quivalent factors by Intergovernmental Panel bim&e Change
(2001) for CQ: 1, CHy: 23 and NO: 296 (based on the time horizon of 100 years).
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(296 times GWP of C& which comes mainly from manure. Further, it er6486 of anthropogenic
ammonia (NH) and therefore makes a significant contributioadm rain and acidification of
ecosystems.

Ogino et al (2007) have explored the environmédotads of the cow-calf production system in Japan.
“The total contribution to global warming throughabe life cycle was 4550 kg of G@quivalents”
(Ogino et al, 2007). Enteric methane emissions auel for 61,2% of the contribution. The amount
of emitted methane is dependent on the feed typdyre of roughage and concentrate): an increased
level of roughage leads to an increased, €iHission. The downside is though that producirdy an
transporting concentrate feed increases @@ission (in this Japanese research it is 2, Istimare).
Feed production and feed transport contributedifssgntly (18,4% and 8,3% respectively), which
was mainly due to CQOemissions. Another significant contribution wasdmahrough animal waste
management by emitting,® derived from nitrogen in the waste of the animbisrder to analyse

the whole beef production system, Ogino and collead2007) added the outcomes of the beef
fattening system in Japan (from Ogino et al, 2@04he first results. The total environmental impac
per animal in the whole beef production were thetenined to be 10 500 kg of @&quivalents.

This implies that 1 kg of beef contributes 36,40k O, equivalents to global warming. Also in the
beef fattening system, the feed production and feetsport processes, animal waste management,
and methane emissions from the guts of the aniowaigibuted most.

The environmental impact of Swedish organic beeflpction is significantly less: 22,3 kg of €O
equivalents (Cederberg and Stadig, 2003; from Ogtrad, 2007). Organic production implies no use
of concentrate feed and therefore large amoun®Osffrom production and transport that would be
emitted from these processes are not emitted.

The researched pig production systems in Franczated that the contribution of 1 kg of pig to glbba
warming was 2,30 kg of CO2 equivalents in the cotie@al production system (table 9) (Basset-
Mens and van der Werf, 2004). The main contributiomes from feed production. In the organic
alternative it was measured that the contributias &,97 kg of C@equivalents due to increased
emission of greenhouse gasses from the WS%tllgese measurements reveal that organic farming is

not necessarily more ecological than conventioahing.

Acidification
As mentioned above, livestock contributes to aitdtfon (acid rain and acidification of ecosystems)

on a global scale by emitting 64% of anthropogamnitnonia (Steinfeld et al, 2006).

®> WS stands for Weaning to Slaughtering. Its charistics are: kind of housing, surface per pig)(rieed to
gain ratio etc. These differ between the conventiand organic production system.
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The Japanese cow-calf system makes a contributronghout the life cycle of 40,1 kg of $O
equivalent§ The total environmental impact per animal of vehoéef production (cow-calf system
and beef fattening system) was then 98,2 kg gfe&@fDivalents. Analysis of the whole beef
production system revealed that 1 kg of beef makiesal contribution of 340 g of S@quivalents to
acidification. The cow-calf system analysis andftbaéening analysis show that waste treatment] fee
production, and animal management are main contnibuThe S@comes mainly from NEi

emissions which originate from cattle waste andvdbal fertilizer used for the feedcrop (Ogino et al
2007).

The contribution per kilogram of pig in France wasasured at 0,0435 kg of S€quivalents in the
conventional production system (table 9). Thé &Rl WS stages count as main contributors as well
as the crop and feed production. The contributiotiné organic system was little less per kilogrdm o
pig: 0,0372 kg of S@equivalents (Basset-Mens and van der Werf, 2004).

Eutrophication
The global contribution to eutrophication is maidlye to water pollution. The sources of this
pollution are (among others): animal wastes, feeiik and pesticides used for feedcrops, and
antibiotics and hormones. Exact global numbersatevailable. In the USA, as an example, the
estimated contribution of livestock to pesticide iss37%, 50% of antibiotic use, and 1/3 of the
nitrogen and phosphorus loads in freshwater ressy$teinfeld et al, 2006).
In the Japanese cow-calf system, the contribubautrophication throughout the life cycle was 7,0
kg of PQ equivalentd The total environmental impact per animal of vehbéef production were then
determined to be 17,1 kg of P€quivalents. Analysis of the whole beef productgatem revealed
that 1 kg of beef contributes for 59,2 g of Fgguivalents to eutrophication. These contributions
originate mainly from NK emissions from waste treatment, animal manageraedtfeed production
(Ogino et al, 2007).
In the French conventional pig production systerkg bf pig contributes 0,0208 kg of RO
equivalents to eutrophication whereas in the oaystem a comparable 0,0216 kg is measured

(table 9). The main contributors are crop and f@edluction (Basset-Mens and van der Werf, 2004).

® SO, equivalent factors were derived from Heijungsl€1892): SQ: 1, NQ.: 0.7, NH;: 1.88.

" PP stands for Piglet Production. Its charactessire: kind of housing, weaned piglet/productive/gear,
weaning age etc. These differ between the conveaitemd organic production system.

8 PQ, equivalent factors were derived from Heijungs|€1892); NQ: 0.13, NH: 0.33.
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Energy use
The production of 1 kg of beef in the Japaneseymrtioh system (whole beef production) consumes
169 MJ of energy. In the Swedish organic beef petida system this energy use appeared to be less:
25,9 MJ (Cederberg and Stadig, 2003; from Ogired,2007).
The French conventional pig production systemsctSt9 MJ per kg of pig (table 9) (Basset-Mens
and van der Werf, 2004) of which the crop and fe@edluction, as in the Japanese system, are the
main contributors. The organic production systeathes higher energy costs: 22,2 MJ per kg of pig
(Basset-Mens and van der Werf, 2004).

Table 9: The environmental impacts of pig produttio

(from Basset-Mens and van der Werf, 2005)

Impact category Par kg of pig

GAF EL 04
Eutroplucation (kg POy 2q.) 0.0208 0.0las 00216
Climate change (kg Ci0seq.) 230 346 387
Amdification (kg 50 ag.) 0.0435 0.0226 0.0372
Terresinial toxicity (kg l.4-DCBeq.) 0.0165 00184 0.0304
Mon-renewable snergy (MJ LHV) 159 179 222
Land use (m® year) 543 5.28 087
Pasticide use (kg actve matter) 0.00137 0.00144 0.000239

Pig produced (kg)

(GAP = conventional system; OA = organic system;mRtrelevant)

3.2. The ecological advantages of breeding edible issect

Greenhouse gasses
MethaneAccording to Hackstein and Stumm (1994), a subssthodntribution to atmospheric
methane is made by terrestrial arthropods, theselariously not bred but naturally living arthrogod
A screen of more than 110 representatives of thierdnt taxa of terrestrial arthropods revealed
methane excretion of the taxa Diplopoda (millipddBsattidae (cockroaches), Isoptera (termites), an
Cetoniidae (rose chafers, Scarabaeidae) of whiobstlall tropical representatives contained
methanogenic bacteria in the hindgut (table 10js Thplies that almost all tropical species incldde
in this study belonging to methane emitting taxaiteed methane. Differences in quantitative
emissions are due to variations between individuhéssexes, the different developmental stagebs, an
the different populations (indicated by the larggndard deviations in table 11). The presence of
intestinal protists aids significantly in emissiguantity (table 11) (the nonrandom distribution of

these protists among the different taxa suggessytmbiosis to be very specific).
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Arthropods that do not emit methane (where fluaease microscopy — a reliable method — revealed
absence of methanogenic bacteria) are: locustsrarickbts, springtails (but not eaten), bugs, bees,
beetles, butterflies, and flies (table 10).

Table 10: Screening for methane emission
(from Hackstein and Stumm, 1994)

Species H; CHy Met Hgut Source Species H; CHy Met Hgut Source
Arenese (spiders) Carabidae (grousd bectles)
Araneur dicdermates® (A) W = ND WD G Carabirs ap.® (A) - = ND ND Ee
Acari (mites and ticks) Prevortichus miger® (A) - - MR ND Gr
Boophilur microplus (A) - = HNDb NI By Silphidae (carrion bestles)
Necraphorur vespilio® {A) - = ND ND O
Oniscer aselfur® (A) = = HD NI Ar, Gr, Re Dermestidae (Dermestid besties)
Porcellio scaber (A) = = WD NDr By Drermestes frischi (A} MDD ND  Ma
Chilopoda (i Tenebrionides {darkling beetles)
Lithobiur forficatur (A) WD ND  Gr Oryzaephitus sp, (L, A) - - MWD ND Er
w Scaris ristis (L) = - MND ND Dl
Chicobolur sp. (T} + + M Mo D4 Temebrio sp. (L) — — WD NI Ny
Mesrosoma krlasieum (A) - = Neo Mo Ma Triboliest conficsmen (L, A) - = WD ND By, My
Orthoporus sp. (1) + 4 F+C No Ma Zophobas morio (L, A) - = Mo No Ma
Pyenatropls acuticoliis (A) + + ND NI} Ma pdne (silken fungas beetles)
virgator [A) + 4+ F#C MNo G A digpecurius (L, A) = = WD ND By
Unident. A (1) * A4 E Mo Am Bostrychidss (branch snd twig horers)
Unident. B (T} * + F HNo ] pansceae (L, A) - = KD ND By
Unident. D (N + + F+C Mo Da Ribizoperrha domirica (L, A) = MDr ND By
Unadent. K (I} + o+  F+C} No Co gramimariuz (L, A) = = MWD ND By
(lomeris 3p.* (A} + - Mo Pou Ee Ancbisdea (death-watch beetles)
Julus 5p.* (A) - = No Ho Re Anoblum punciarum (L) - — WD ND FEr
Polydesmur sp.* (A) = = Ma Ma Be Oligomerns piilinaides (L) = = MWD ND Kr
miger® (A) - = KB NIy 5 Prilimus pectinicorni (L) - - ND ND Er
Th i ) Stegoblum panace - = MWD ND By
Lepiama saccharing (A} - NBD ND By Nextobium rgfovillosum (L) - = ND ND KEr
Lyctidne {poeder-post beetles)
Folsomia . A} = = HNa Mo By Lyerur afrfconis - = MWD ND Kr
Acrididae (short-hormed graashoppers) Eyctur broameus (L) = = ND ND Kr
Locusin A) = Mo Mo Ny, Da Minthea ruglcollis (L) - - MWD ND Er
Schisrocerca gregaria (A) - = No Mo e} In imme [
Ulmidient.® (A) = = No Mo Wy Dynasies hercules (L) + + F+M Bruah Da
Gryilidae (crickets)
Acheats domesiicus (A) = = Ho sh Ny, Do Cetonla awrata (L) + + F+M Brush Am
Dectices 5p." (A) = = HND ND Dicronorrhing micans (L) + + F+M Bmush Am
Girvliuz (A} - - Mo Brush Ny, D Eudiceila gralti (L, A) 4+ 4+ F+M Brush Hs
Ventraila - = HND N Enalfeeila sminti (L) + + F+M Brush Am
Plssmiclae {stick and leal imecis) Pachnoda blwtaaa (L, A) + + F+M Brush Co, Ha
{A) - - WD ND Do Pochroda ephkippuata (L) + 4+ F+M Brush Am
Pharaacia scanthopies (4] - = NI WD Da (L) - + F+M Brush Dd
Sipyloidea riprius (A) - = HND ND  Dd Pochroda aschigalli (L, A) = 4+ F+M Brush Da
Maniidae 1] Pochrdra savigmy (L, A) - + F+M Brush D4
Higrodula membranacea (A) = = HD ND Do Posaseio cuprea (L, A) + + F+M Brush Ha
cockronaches) A) = = Mo P Gr
Blaberus crantffer (A) + + F+C Brst He, Co Geotrupines {dung beetles)
Blaberur fiscus (L, A) = 4+ F+C Brst Do, By, Ba Ceorrupes 5p.* [A) — WD NDB Re
glpantens + + F+C Brisi Am Feoirupes 5p." (A) - HD NI  Gr
Blana orientalis (A) ¥ ¥ E =!'|.l| g Fr mwmn e - %
germanica (Al * a1 W Hylotrupes bajulus = T a
Blanella permanica (A) + — Mo Brist  Da, Mg Chryscmelidae (leaf i
Ectobius sp.™ (A) = = No — Gb Crivcerly asparag® (A) - - HND ND Gr
G o (L,A) *= <+ F+C Brs Am, By, Co, Do Diabronica baltea (A) = = HD ND By
Leucophasa sp. (A} - + F Brist By, Dd decemtineata + - HD ND Gr
Panchlora nivea (A) = = Mo — Am Phaedon cochlearioe (L, A) + — MDD ND By
Periplancta @mericana (L., A) -~ 4 F+C Bris Am, By, D0 Ny Carcullonidss (weevils)
Periplaneta ausralasia (L, + + F+HC) Brist  Ar, D9, Ha Dtigrriynchus sulcatus (A) + - ND ND By
Pyeacscelar surinamensis (L, A) + + P+C Brs ArDo Lepidoptera (butterfiies and moths)
Supeila supellectilivm (L. = % F+M Brs By Aphomia sociella® (L) + = HNo No Un
Isogdern {t=rmites) Bombyz mori (L) = = ND ND Ny
Cryploiermes brevis (A) - + ND WD Kr Calige memnan (L) - — HD NO DM
Heteratermer indicoda - + F+M Pou Kr Danous plexippur (L) + - HND NI Co
Masrarermes darviniensis (A) - + F+M Pz Kr Ephestio kithrieila - = ND HND Co
Reticulotermes sanfonensiz (A) - + F+tM Poe Kr Gallerla melonello® (L, A) - = No Ne Gr
Dermapiera (| i Helions virescens - - ND NI By
Forficula auriculania® (A} - — NP M Gr Pieris brazzicae® (L) - = ND ND Or
Hesenopeern (bugs) Plurella sylosrella (L) - — MDD ND By
Dyadercur intermediir (L, A) + = No Pou  Co Spodaptera frugiperda (L} - — NDD ND By
Oncopelfur farciams (L, A) - = ND ML D Trabala vichmow (L) - = ND ND D
Platymerur bigutioss (A} - — ND WD Am Diptera (flies)
Pyrrbhoconis apterus (L, A) - = HND D Co Hylemyia (L - Ho Mo By
Cheadioldea | } Musca domestica (P, A) = = Hoe Mo By
Nephotentix cinciceps [A) - = ND HND By Tipuia sp.” (L)} Mo Pou Gr
i i) Siphonaptern. (fleas)
Aphis fabae (L, A} - — MDD [A2%] By Crenocephalides felis (L) - — HD ND By
Aple mellffera (A) - = Ho Mo Gr
l.idh]t]miLhniPphg-Hﬂ. thanag F. free meth im the h ;C, cilintes with i Ih M,
with or without i { ), small sumbsers of protists; Hgut, hi differe Pan.pnnch mmm hhiu{hht}lﬂbnuhu
{Brash) ﬁmﬂ-nﬁﬁﬂ.iﬁ_mlﬂn oot determined; Mo, absent; +, g: emission. Am, Artis, Amsberdam, The Netborlands.
Ar, Burgers Zoo, Ambem, The m.m,mm.m. ,BwAG Houhln Gﬂmﬂr.ﬂo.hﬂm‘ﬂ:ﬂ or Zoo, Cologee,
Germany; DS, Dur-es-Salanm, i Nim'ﬂu L .Prll-n: kept at By; Gb, Gristher
Buosch, Zoology Inst., Griether Busch thwnept uﬂu&mmﬂm m Haren, The Netherands;
Kr, M.M.MT.HLMM Marburg, Germany; dbmch, G ¥ My, Zmlm‘bwt Mijmegen, The Netherlanda:
Re, Reichswald, Cermany; St Dept., Stuttgart, Germany; Un, Unna, ; Wy, Wyler, Cermany.
*Endemic lp-l-;u From ;
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Table 11: Different cockroach species and methanissgon
(from Hackstein and Stumm, 1994)

Mean 5D Max n 5  Protists

Blaberus sp.* 49 17 109 9 6 Cilotes
Bilarna orfentalix 22 9 3 5 1 Mo
Blattella germanica (Co)t 31 — — 1 1 Mo
Gromphodorriing

portentora 4 17 107 8 4 Cilintes
Leucophea sp, 18 9 B 11 Mo
Periplaneta americana RS 67 255 11 5§ Ciliates
Periplaneta awstralasia i 18 4 6 3 iCEIiaius},."

L]

Pycnoscelus surinamensis B0 71 268 13 2 Cilintes
Supella supellectilium 49 31 80 2 1 Mastigotes

Mean, mean of methane production rates (nmol per g fresh weight
per hr); 5D, standard deviation; Max, maximum valse of methane
production measured in the course of our experiments; m, number of
independent measurements; 5, number of different straing (see Table
1}; Protists, predominant protists with intracellular methanogens.,
*Blaberius sp. indicates pooled data from Blaberus cranffer and

Blaberus fuscas (likely to be the same species) and from Blaberus
giganteus that is very similar to the other species.

"Strain Cologne.
#FT'wo strains harbored only small numbers of ciliates; one did not
st amy.

Some species of methane emitting taxa do not eetihame though, as can be seen with diplopods,
cockroaches, and termites (it is suggested thgtdbal with a secondary loss of the methanogens).
Besides this, millipedes, rose chafers, and cockmesoccurring in temperate European climates also
lack emission due to the sensitivity of methanogentow temperatures (see e.g. the cockroach
Ectobiussp.). Therefore, those methanogens are also gélom the hindgut.

Table 12 reveals the contribution of the four mathamitting taxa and these taxa contribute

significantly to atmospheric methane.

Table 12: Estimated emissions of methane
(from Hackstein and Stumm, 1994)

Humid

Annual Bio- Tropical tropics/
production, WEASS, forests, * subiropics
mbg—Lyear—!  gm~I  Tg'fvear Tg/vear?

Diplopoda Mean 11.4 1 0.15 061
20 3.0 121
Max B1.5 1 1.1 4.3
20 21.4 B6.9
Blattidac Mean 9.6 1 012 L5l
10 1.3 51
Max 52.6 1 0.7 28
10 6.9 8.0
Isopicra Mean 74.5 1 LR ] 5.6
L 5.9 3
Max 158.6 1 21 B.5
& 1.3 50.7
Scarahasidas Mean 49.9 1 0,66 2.7
20 13.1 53.1
Max 145.4 1 1.9 7.7
20 38.2 154.%
Sum Mean 1 19 9.4
=1 233 93.3
Max 1 58 233
=1 TE.B 0.4

Anmual production is based on leboratory measurements shown in
Tahlcs Hnnmbundmmplnducummul Miax is based on
ma rales the laboratory; these values
mhrwﬂ‘ﬂlmmmtofﬂjeﬂhupwnmﬂ:ﬁm For biomass,
low and high data were wsed: they were derived from refs. 21-30,

forests occupy an aren of 18.5 = 1007 m? (20).
tHumdd tropics and humid sabtropics cocupy 75 % 1002 m? (20).
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At least several species of the methane emitting e edible and are in fact being eaten @ajta
orientalis).

The selection of edible insects for breeding cambde according to methane emission: due to the
specificity of methanogens there are more edildedts not emitting methane than those that do emit

(e.g.Locusta migratoriaSchistocerca gregaridombyx motiandApis mellifera see table 10).

AmmoniaAmmonia is a minor excretory product in many insd¢&ursell, 1967). If present in the
excreta of terrestrial arthropods, it is in smaflcaints (Kuzhivelil and Mohamed, 1986). While many
arthropods do not emit ammonia, a substantial gouif the nitrogenous waste (uric acid, urea,
ammonia) of at least some aquatic larvae (Stadb@bb; from Bursell, 1967), certain dipteran larvae
(Brown, 1938; from Bursell, 1967), cockroaches (@an, 1985) and termites is made up of
ammonia. Termites contribute significantly to ammadiuxes in tropical ecosystems. The mounds of
soil-feeding termites and their guts contain laag®unts. The emitted ammonia does not leach into
the atmosphere though, due to adsorption of thesads The ammonia is then available to plants
(Rong and Brune, 2006).

The proportion of nitrogenous waste in the faedassects varies enormously and depends mainly on
feeding habits. Variation within a species is defeg on developmental stage. The edible adult form
of Schistocerca gregariéOrthoptera)does excrete ammonia — but unknown in what quastii

while the edible adult form dfocusta migratorigOrthoptera)does not (Bursell, 1967). Also the
larvae of the ediblBombyx mori (Lepidopterajoes excrete ammonia, even in an enormous quantity
(Pramila and Krishnamoorthy, 1977; from Kuzhivelild Mohamed, 1986).

Further research is needed on the emission of amanbgredible) insects, although the prospect is a
positive one: several edible species do not emihania at all. Selection of edible insects for biegd
can be made according to these emissions so firatdaction system with zero animal ammonia

emission can be applied.

Food conversion efficiency
Authors such as Lindroth (1993) and Nakagaki anBdbart (1991) have underlined the suitability of
edible insects as alternative food for the futurgbstulating an important feature that makes (edlib
insects an environmentally sound food: the efficieaf converting ingested food to biomass (food
conversion efficiency — ECI). This efficiency variamong species (e.g. because of different feeding
guilds: foliage- versus wood-feeders, herbivoraswg carnivores) and within species (e.g.
homeostatic adjustments, sex (Slansky, 1985), dpuental stage) (Lindroth, 1993).
Nakagaki and DeFoliart (1991) have found the haue&et (Acheta domesticus.; fresh cricket
eighth instar nymphs) to contain a crude proteiellsimilar to that of vertebrate livestock. The

quality of the proteins is lower for the crickettsdgomparison to vertebrates and high quality pnotei
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sources such as egg (e.g. Ozimek et al, 1985; Itakagaki and DeFoliart, 1991). These quality
measurements were conducted through NPU (net protiization), PER (protein efficiency ratio),

and analysis of amino acid content in egg profEime lower quality of the cricket protein can be
explained by its relative low digestibility. The@gument of insects contains chitin (which consiéts
nitrogenous components) and monogastric animaf®tbave the necessary chitinase to digest it. But
the protein quality can be improved. Ozimek etl@85) have shown that by removing chitin followed
by alkali extraction, the protein digestibility, NPand PER are increased of whole dried honey bees
(Apis melliferalL.).

Before chitin removal After chitin removal
Protein digestibility | 71,5% 94,3%
NPU 1,50 2,47
PER 42,5 62

While protein quality is similar to that of vertelbe animals, insects seem to “be an excellent safrc
protein compared with most plant sources” (Nakagaki DeFoliart, 1991). Finke et al (1989) found
in their experiments better results for growing rahen fed insect proteins (Mormon cricket meal and
house cricket meal) than when fed soy protein (f®fmade of soy protein!).

Nakagaki and DeFoliart (1991) have measured thedE@ie house cricket and compared this with
the ECls of vertebrate livestock measured by Meyer Nelson (1963Acheta domesticusppeared

to be far more efficient in converting food to biass (measured in wet-weight): more than twice as
efficient than poultry, about three times morecint than pigs, five times more efficient thaneghe
and almost six times more efficient than cattlevélbfound in 1979 ECIs for vertebrates that diéer
little from Meyer and Nelson (1963), but the EClcoickets was still higher (Lovell, 1979, did not
include sheep). This efficiency of crickets oveneentional livestock implies less need for input as
livestock requires a large input: one kilogram afanderived protein requires 3 to 10 kilogram plant
protein (depending on animal species and circurassgrn(www.profetas.nl, seen on 27/10/2007). A
restriction is made here by mentioning only wetghéimeasurements because these crickets are
usually marketed fresh. Other insects such as thgame worm are often sold in dried form. When
house crickets are dried, EClIs are reduced (butr&@ains higher than for vertebrate livestock i th
case ofA. domesticus The efficiency is also temperature sensitivdimal ECI is found at optimal
rearing temperatures for the insect species (a®@@ for the house cricket).

Slansky (1985) has reviewed literature on ECIsisécts in dry weight which can be consulted to
compare other insect species with vertebrate bo&stThe extensive list covers many different larva
stages and some adult forms of which most haveehiB&I (e.g. the ediblBombyx mor{L.)) when
compared to ECI of livestock in Nakagaki and De&itl{1991).
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For a more complete picture of the advantage okets over vertebrate livestock, the additional
factors dressing percentage and carcass refusidt®taken into account. The combination of these
two factors reduce the edible portion of the foertebrate livestock classes by approximately 5086 (o
whole body weight). When legs are removed andritligiestible integument is taken into account of
nymphal crickets (the integument is usually notoeed), the loss is approximately only 20% (of
whole body weight).

Last but not least, the fecundity of both insecid gertebrate livestock should be considered. A
female house cricket, after reaching the adultestiys on average 1,200 — 1,500 eggs over 3 -4
weeks (Patton, 1978; from Nakagaki and DeFoli&®1). This high fecundity adds an extra

advantage in comparison to sheep, cattle, and pigsadvantage is less when compared to poultry.

3.3. Conclusion
Conventional livestock production has major effemigglobal warming, acidification, eutrophication,
and energy use. The environmental impacts are sewvel need to be cut down to avoid an increase of
damage. Some of the main influential processeded:crop production and transport (of which e.g.
deforestation, pesticide and fertilizer use, aratifmiles form part), fermentation of ruminants,naai
waste and animal waste treatment, and animal mamage These processes increase the emissions of
greenhouse gasses (and therefore increase glolraing, increase acid rain and acidification of
ecosystems, and cause water pollution (eutropbitatConsequentially, biodiversity is affected
(Steinfeld et al, 2006). Although organic farmingcceases these impacts (except for pig production),
stronger solutions are needed since organic farisingt necessarily ecologic. Steinfeld et al (2006
and Ogino et al, (2007) suggest some measure withicurrent conventional livestock production

that can be taken to cut down the effects.

A suggestion that is made here, in which acknowdedmuthors such as Gene R. DeFoliart (e.g. 1999)
and Julieta Ramos-Elorduy (e.g. 2005) are follovied,ses on a different livestock. Although only
limited researched can be referred to, (edibledtsshave some ecological advantages in comparison
to conventional livestock. The results found, sidigat most of the insects in the world do neither
emit methane (except for termites, rose chafelipetes, and cockroaches) nor ammonia (except for
some aquatic larvae, some dipteran larvae, cockesa@and termites). Methane emitting insects are
suspected to make a significant contribution tocstpheric methane. There are more edible insects not
emitting methane than those that do emit, and timeber of ammonia emitting insect species seems to
be relatively little. From these results followsitiselection of edible insects for breeding cambéde
according to these emissions so that a productistes with zero to nearly zero animal methane and
ammonia emissions can be applied. This selectinrbedurther influenced by the insect species

specific efficiency of converting food into biomg&Cl). The ECI is an important feature in the
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choice of environmental sound food alternativesiierfuture. Many insect species have proven to
have a higher efficiency of conversion in comparismcattle, sheep, pig, and poultry.
The discussed results suggest that edible insantbe regarded as an environmentally sound food

alternative. These results should trigger furthedlépth research in these ecological advantages.
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5. Ethical Desirability

In this chapter, the focus further deals with thesiion: should entomophagy be part of Western food
habits? The answer to this question is not stréoglvard and has to be dealt with care. Therefane, a
important sub-question is being answered firsthwihat right can we ask the attention of the West t
consider edible insects as food?

This thesis presents entomophagyaslution to environmental problems related to @ntional
livestock. As often, solutions to a problem introdwew problems related to that solution:
entomophagy in the West is loaded with ethicalrditeas of which five of them are briefly explained.
A second important sub-question is then: how td déh these dilemmas?

The answers to both of these questions can be fioutheé deliberative approach explained by Prof.
Michiel Korthals (2004). This approach is a usedal in assessing whether entomophagguldbe

part of Western food habits from an ethical pointiew and it gives clues on the position consumers

and government should take.

Section 1 : Entomophagy: Food Styles and Dilemmas

1.1. An evil in food country: lack of pluralism

1.1.1. Food styles

Before elaborating on the question: with what riggah we ask the attention of the West to consider
edible insects as food, we have to take into adoexisting food preferences and food practises. The
concept of ‘food styles’ can be helpful to analylzese. This concept is a key concept in explanstion
on ethics of food. A food style can be seen as:
“...afood regime that is part of a life stydad it covers a certain type of information on
food, type of shopping, preparing, cooking, eatimgor at home, together, and form of
fulfilment” (Korthals, unpublished).
Itis also “. . . a way of disciplining yourselfdwothers, whereby health can be important (. or ),
hedonistically enjoying” (Korthals, unpublishedpde styles are closely related to life styles
according to these descriptions. The strong redatigp of food with culture and subcultures through

life styles is then realized. This aspect has loksatt with in section 1 of chapter 2.
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1.1.2. Connecting entomophagy to existing food styles

Some lifestyles can be distinguished with theirahetg food styles. Korthals (2004) follows Schulze
(1993) who defines three general categories ofrtaidern lifestyles in which five of those can figal
be distinguished with their respective food style#ting entomophagy in the given lifestyles (food
styles) means making a choice between: (1) integréifestyle, (2) harmony lifestyle, (3) upper &v
lifestyle, (4) self-realization lifestyle, and (&nusement life style. These life styles can be igdized

as concentrating on respectively traditional (reglor national) food, health food, natural (organi
food, international (cosmopolitan) food, and fasid (Korthals, unpublished). The motivations of
consumers to choose a certain food style can bereliit. Vegetarians can have ethical concerns (e.g.
animal welfare) but on the other hand might judtlike the taste and smell of meat (anymore). Also,
consumers do not refrain themselves to stick tocaegory: many overlap is existing.

It is not straightforward to make a choice betwdwse five food styles in relation to entomophagy.
Natural food is the category in which entomophagy most easily fit (insects are natural food). But
to restrict the view of entomophagy to this catggsrinsufficient. The aspect etological eating-
meaning to choose food with respect to sustainglaifid such — is/can be an important feature of
entomophagy (see chapter 4). It does not seenmétiatal foods covers ecological eating (organic
meat is not necessarily ecological food!) and itas present in the others. This ecological asiseut
interest. The essence of this thesis is not: edliskects as biological food. Then, attention wdagd
asked for organic food. The essence though, latrseircological sound possibilities of entomophagy.
But a food style which can be called ecologicdaeking. An ecological life style is also lackiny i
Korthals (2004) and Schulze (1993).

Entomophagy then could be fitted in a (not distisbad) ecological life style. It seems that an
ecological life style has not had much attention(g¢hough during the process of writing this ikes
former US vice-president Al Gore Jr. and the Uniadions Intergovernmental Panel on Climate
Change (IPCC) received the Nobel prize for peaoe Belgian TV made a series on the ecological
footprint of the Belgians stressing bottleneckshsas food and energy); one can recognize it in the
public though: companies applying ‘green roofs’ etter isolation (less use of fossil fuels), préva
persons putting solar panels on their roof topsrggncompanies offering ‘green’ energy, private
persons buying energy saving light bulbs, etc. €quently, this thesis regards entomophagy as part

of the category: ecologically sound food.

1.1.3. Lack of pluralism

The problem that should be recognized in genemat@ming food is: lack of pluralism and

misrepresentation of food styles and choices. Wimenfood style is dominant, there is an indication
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of misrepresentation. Different food styles focasdifferent concerns. Concerns of the environment,
animals, and landscape (to name a few) are sugateakhough, for instance, biological products are
becoming more and more available in supermarkaitstdpresentation is lacking. This means that
some people who identify themselves with a ceffiainl style are better served by the food sector
than others. In other words: the right on food chaif certain groups of individuals is not respecte
Objections to the bio-industry have resulted inramease of biological meat in supermarkets, ara as
result the availability of biological vegetablegdruit has increased. Still, fair representatiomot
yet achieved which is according to Korthals (ndblgined) an evil in food country.
Fair representation of food styles implies that:

e products belonging to a certain food style arelafsts

« food production processes are structured in swelyathat products of a certain food style are

in fact produced
» all products must be affordable: price may not exdie price of similar food stuffs too much
» people cannot be condemned for their choice in:fpedple must be able to enjoy an own
choice

When these fundamentals are not present in foodtisguhen a matter of disrespect is abound. A
food style may be dominant in a culture (e.g. fast in the West), other food styles (in other wsord
the preferences of certain groups of consumers)moaguffer under this dominance. One’s own food
choice must be a fundamental because of respettidandividual. Anyhow, it seems that in Europe
pluralism (fair representation) is increasing (Kaifs, unpublished).
In the explanations on the deliberative approdohdemand for pluralism, and therefore attention fo
entomophagy, will be defended. Namely, that byokwlhg the principles of the deliberative approach

entomophagy as ecological food deserves a plafm®dcountry.

1.2. Ethical dilemmas of entomophagy

Especially due to chapter 4, one might considerttigsis to reveal a question of morality: the
unconventional food of edible insects is preseated solution to environmental problems related to
and therefore as an alternative for conventionakliock. However, the moral choice for entomophagy
is not that simple, because entomophagy also ram&snoral dilemmas. In questions of morality,
norms are in fact at stake. When a matter of ngrediveals at least two norms that clash, a dilemma
is born. Characteristic for a dilemma is that ttasiging norms can not be respected fully at theesam
time (Korthals, 2004). Clashing norms can be fowitin entomophagy — as an unconventional food
for the West. The dilemmas that are distinguishere lare:

» deep rooted aversion vs. respect for emotionatiorac

» fair trade vs. Western based production
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e ‘cultural cows’ vs. ethnic product
* low vs. high number of animal killings
« ‘“restore” nature vs. ‘domestication’ of new anirspkcies

We will elaborate on them in section 2.2., afterhawe discussed the deliberative approach.

Section 2 : The Deliber ative Approach

2.1. The essentials of the deliberative approach

There are many ethical approaches, but | will cenfnyself to the deliberative approach because this
approach promises to have an open eye for pluraisrfor dilemmas.

The liberal perspective (e.g. Locke, 1689/1727)sabers the state as a neutral organ that doesik®t t
into account the differences between its citizanbtheir view on the good life. The deliberative
perspective (e.g. Habermas, e.g. 1992, 1996, 1@98)e other hand, pays attention to “values as
respect for the individual as a member of commesiéind the pluralism of lifestyles” (Korthals,
2004) (and accordingly to food styles). Becaustheflatter (pluralism of lifestyles), there wasesed

to connect entomophagy to lifestyles and food stgkethis is a key element in this chapter. The
deliberative approach is then a valuable tool feaweering the questions stated in the introduction o
this chapter.

The following points of view play a role in ethiokfood (deliberative principle) and are being

appealed on (Korthals, 2004):

autonomyof the consumers

whether or not governments act neutpastice
— combined in one: the principle of autonomy andiges
. cultural dependant valuaddntity)
— referred to as the principle of the ‘good lifel{@. comprehensive doctrine of the

good)

Why autonomy and justice?

This point of view focuses on the vulnerabilityindividuals and their need for protection. To méke
possible that (vulnerable) people can live togethgangements in the form of rights are formulated
and put into practise. These rights appeal on caomgoods such as the possibility of survival, health
and so on.

Three important aspects are part of this pointi@fwof the deliberative perspective.
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The principle ofautonomy
This principle implies that every individual haslaice of him- or herself in choosing autonomously
aspects of his or her life like job, religion, efa important aspect is the right ‘ekit’, meaning that
without further consequences, a person can akectibice made in job and religion. Closely attached
is theright on informatiornwhich aids a person in considered choosing.
By following (accepting) this principle, Westerngpe have the right to choose entomophagy as part
of a food style (ecological eating as a food stgtmlogical living as a life style) without any
consequences. But as said above, entomophagy qaartef the food style natural foods as well
since there can be overlap between food stylesrifiheto say ‘no’ remains present, as is the right
say ‘no’ after having participated (‘exit’). Infoation on entomophagy is indispensable. People today
not knowing about entomophagy must be and canfbemed to be able to make a considered choice.
Not only do consumers have the right to be infornaésb academics have the right to inform people
on something as new and unconventional as edib&eis. The principle of autonomy also expects
that considered choices are being made. In fangidered choosing reflects one’s autonomy. The
autonomous and considered choice to either paatieipr to not participate is essential in which the

stressing lays oautonomousconsideredandchoice

The principle ofvoice’
The principle of voice refers to the right of pemjb take part in discussions concerning the rights
autonomously choosing and justice in choice (Hinsah, 1970; from Korthals, 2004).
Since the motivations of people to eat according ¢ertain food style differ, these people have the
right to ask for an application of entomophagy ititeir food style. In this way, entomophagy is not
restricted to one food style — ecological eatingpling a sustainable food to other food stylestmus
be possible. Eating a sustainable ecological fagdraintaining one’s ‘principle’ food style is
implied by the right of voice. In this way a coméiion can exist between entomophagy and the
distinguished food styles of Schulze (1993, fromrtKals, 2004). The preference for fast food can be
maintained by adjusting edible insects in such w tvat for instance grasshopper hamburgers in fast
food chains can be sold or microwave meals ardablaiin supermarkets. To meet the requirements
of natural food, it must then be assured thatristance no pesticides are used in the feed praducti
of marketed edible insects. The principle of vdloen means that people having a preference for one
certain food style should not refrain from partatipg in features of another food style: entomopghag

can be applied to other food styles and this meshhde possible.
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The principle ofaccess
Citizens/consumers have a right on products andcsar of which they feel are essential for them to
live the ‘good life’. A large group of people asgifor a certain product or service should be haantl
satisfied. Scientists and producers have to angwecall.
When reflecting on entomophagy, it can be seenvihdé some people prefer natural foods, to eat
food stuffs that are ecologically sound might b@amant to some as well. Aspects of an ecological
life style are being applied (e.g. ‘green’ energvijle the gate to an ecological food style might b
open. These kinds of awareness of life (and foe@hait of some people’s idea of living the ‘good
life’. These days, effort to answer the demandbfotogical food is being seen in shops.
But biological meat does not mean ecological eatigce eating is an essential part of many pesple’
life, eating ecologically is a part of ecologicalying. Therefore, the ability to eat ecologicadijould
be present. Entomophagy as ecological eating naustdule possible by science (academics) and food

companies.

Why comprehensive doctrine of the good?

This view (focussed on living the ‘good life’) haldhe individual as member of a certain community
(or (sub)culture) central. To maintain one’s idgnits what is at stake here. As for people to He &b
live their ‘good life’, here restricted to food, their demarahd “needs” must be made available/must
be assured according to the deliberative perspentian optimal way.

Biological eaters, ecological eaters and peopleeored with animal welfare can be satisfied by the
practise of entomophagy. These individuals asqfaatcertain group can be helped to achieve their
view on the ‘good life’.

The literal demand foecologicalfood only seems to occur in a minimal way. Whettrenot there is
an actual demand for ecological food is only retéta some extent. Awareness of environmental
problems is spreading and more and more effortiisgodone, even by individuals, to care for the
environment (to some extent). For instance, pebpygng energy saving light bulbs or putting solar
panels on their rooftops. The demand to live a éworless) ecological lifestyle is being answeitd:
is made possible (the Belgian government subsideatp persons in buying solar panels). The
demand for ecologicdébod might not or hardly be present, when informed aloe possibility people
might want to join in. Entomophagy is in this wayextension of possibilities: people wanting teliv
an ecological lifestyle can further extend thei Btyle to the food domain. It can then be regduake

a better chance in the fulfilment of the good (ifecall that biological food not necessarily means
ecological food!).

Moreover, it could be argued that in days of eciaialigproblems all around the globe, living a (to
some extent) ecological life should count for evegyson. Entomophagy stands strong in this case

(chapter 4). Living such a life can only be advilsaligh through the deliberative perspective and no
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commanded. Whether people actually shoulpdrsuadedo eat ecologically or eat insects is a
deliberation worth an entire thesis. Here, a 8tep toward an ethically argued deliberation to put
edible insects as food under the attention of tlesté made in which this thesis limits itself to
defining aright for attention

When the ecological food style is accepted as d fbygle, it becomes second order desirg choice
between different food styles). Since the delibeegperspective demands pluralism of life styled an
accordingly food styles, the ecological food (edilvisects) should be brought under attention. Edibl
insects are #rst order desirewithin the category of ecological foods (a spedifimice within a food
style). Regarding entomophagy as part of natuiadgt is also dirst order desire Althoughfirst

order desiresare of less importance thaacond order desirggorthals, 2004), edible insects deserve

attention because of the limited choice for ecalabiood.

2.2. Dealing with ethical dilemmas

The deliberative approach is also a useful todlealing with dilemmas. Mepham (1999 and Mepham
et al, 1996; from Korthals, 2004) has develope@thital approach on dealing with ethical dilemmas
in which four principles form the centre (basedBeauchamp and Childress (1994)): (1) autonomy,
(2) justice, (3) do not inflict harm, and (4) wellbing. The objections made by Korthals (2000; from
Korthals, 2004) show that this approach is inadegjhacause it focuses only on the principl@sen
according to Korthals (2004), dealing with an edhatilemma is a process with — among other things
—compromise& whichnot onlyprinciples but alsovalues preferencesandidealsplay a part.
Korthals (2004) calls thigpplicationismand focuses — as the name suggests — on appiicdtio
principles instead of only justifying principlesdaidentifying / analysing the ethical problem (séso
Korthals, 1994). Ethical problems are present gicsaultural contexts and therefore these contexts
are being focussed on. This implies that the dediibee ethical approach is not an approach of
forbidding and setting up rules, it acts to adwed put up guide-lines. As individuals can’t have
knowledge and insight on all possible solutiongests are an aid to them. This means that prirgiple
as autonomy have a practical border. But thereseele trust between consumers, producers, and
experts.

It should also be recognized that there is a hagebgtween consumers and producers. Korthals
(2004) is aware of the need of good communicatiorestore the trust between consumers and
producers and so principles that have a practiwaldr can still be followed. He insists on actiotes

of all stakeholders through ethical commissiongifferent parts of the food chain. The idea behind

this, is that principles are followed in respecth socio-cultural context. To make this workieaist

° It is not the point to explain the objections maal¢his approach, see Korthals (2000, from Kogh2004).
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two forms of communication and consultation aredegeatevery levein food country: forming of an
opinion and decision-making (with implementation).

The forming of an opinion should be conducted bynasy people as possible. Therefore, the focus is
not on specific food styles but on the general joudd a whole. The goal is to reach as many pexple
possible with the topic (the sustainable food skrts) and to let them form an opinion, which ressul
in many opinions. Decision-making on the other hamduld lead to consensus. A clear end product
or goal ought to be defined and worked toward @thBof these forms of communication have two
tasks: identifying and analysing the ethical prabknd bringing up constructive solutions. The
forming of an opinion process will lead to diffetemalysis’ and several solutions to the problem
while the decision-making process will develop ofear and complete analysis of the problem and
brings up the best solution to it.

Basically, the central point of discussion (ethjmadblem) is the conventional food production. ¢ t
two levels (forming of an opinion and decision-mmak)i this ethical problem should then be identified
and analyzed (see also chapter 4) after whichdbkrions should be thought of. In the case of this
thesis though, another situation is at stake. Atgwl is being brought up already; entomophagy is
considered as a possible solution. The point na¥aisthis solution can be an ethical problemsgaelit

which deserves identification and analysis to whi@n a solution is to be made (compromise).

2.2.1. Solving a dilemma

Two important aspects to the solution of an ethicablem should be bared in mind: (1) the type of
solution, and (2) the status of ethical instructigidorthals, 2004). The first one implies makingpef
to find and try out a solution which is most prolyadn imperfect one as the perfect solution is an
ideal in itself, whereas the second refers to thegpethical reasoning and recommendations should

take at finding and trying out those solutions.

The type of solution
Entomophagy is being seenasolution to the broad ethical problem of the egalal problems
related to (production of) conventional livestoohkt asthe solution but as a possible part. A solution
is oftensecond besind therefore not perfect. But by putting carefténtion to the implementation of
and the reasoning behind a solution, it is valuédkey a solution although its imperfectness is
realized.
As stated above though, this solution can be seam @thical dilemma itself because of lack of
knowledge, and, its unconventional features. Fstaimce, lack of knowledge on animal welfare
considering insects and the cultural aversion éatdipic are problematic. Solutions to this lastobem

are stated in section 5 of chapter 2. Further rebaa needed to expand knowledge on these
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suggestions and on animal welfare and such. Tloéggans on their turn (especially on aversions)

can not be perfect. But also here, careful atterdiamplementation can lead to reduced imperfactio

The status of ethical instructions
To what extent should ethical indications and rem@mdations as entomophagy be prohibitive? This
is the central question in this part on solutioharoethical dilemma. Food country is a complexldor
in constant change with new developments and itsiffesides this, globalisation and pluralism play
a major role. It is therefore not realistic to fean principles that lead easier to strict rulasa |
constant changing field, these rules would theo ha#sse to be constantly adapted. By focussing on
ideals, preferences and nuances there is roomrowpoto considered compromises with principles as
guide-lines. It is then, hopefully, possible foopke to shape their own (food) world and not be
restricted to principles.
The suggestions made on tackling aversion areattimidications, but they are not principles thatéha
to be followed! But since pluralism is at stakes Huggestions of section 5 can be helpful in adjev

this pluralism.

2.2.2. Ethical dilemmas of Western entomophagy

An attempt is made to distinguish different claghmorms not in the broad central point of discussio
(ecological problems in production of conventiolnastock), but specific in the solution
(entomophagy). A revision of the solution is needédntifying and analysing the ethical problem(s)
concerned with entomophagy itself and a constracolution (if possible) to the ethical problem(s)
involved by as many people as possible.

As for the following ethical dilemmas, no recommatioins are made. Some ethical dilemmas are
being pointed out but a detailed elaboration omtlean unfortunately not be achieved in this thesis.
These dilemmas — clashing norms! — can be heawybdeks for people to participate in
entomophagy (besides emotions of course). It istaltizese personal drawbacks in connection with
people’s autonomy and view on the good life thaberphagy is a right, not a command. Dilemmas
as these play a role in the outcome of the evectuapromise, but they need to be researched upon

which opinions and decisions have to follow.

Deep rooted aversion vs. respect for emotional tieas
At first hand, the overall deep rooted aversionamhinsects does not seem to be a norm as such.
With a lot of twisting and turning one may find feas of a norm in this behavioural reaction.
The opposite — an enthusiastic reaction to ins@atthe plate — is an unexpected behaviour.mbee

or lessexpectedehaviour/reaction to insects as food in the Wask®rld is aversion and could
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therefore be argued to have features of a norimeiestern world. Although within an ethical
dilemma there is a clash between norms, it doese®n to be necessary to hold on to this
characterisation in a strict way; it is more oslaat you call it.

There is a matter of a dilemma and that is what &ake here: the solution that is being broughhu
this thesis strikes with the Western consideraftartural rule) of what is edible and what not. The
aversion toward insects is problematic for the sas®f implementation of the solution. Is the
solution therefore reasonable?

The aversion is problematic to the solution, betalkersion can in itself be considered problematic.
The matter of irrationality of emotions has beemtimmed but not elaborated on into detail (section
3.7. of chapter 2). It was also stated that thiodedtive approach implies that no judgement can be
made on personal emotions. The dilemma is themlgléwat the solution to the global environmental
problems concerning the conventional meat prodnctientomophagy — does not have to be applied
by the stakeholders due to its unconventional featand therefore due to respect for the individual
emotions. The aversion can be dealt with, but tatvextent? Solutions to this dilemma have been
suggested in section 5 of chapter 2. These sokifeducation, exposure, . . .) are quite
straightforward. Their implementation is not probkgic and are therefore not unreasonable because

they do not collide with principles such as resgectutonomy.

Fair trade vs. Western based production
More and more attention is being paid to fair traglgermarkets, advertisement on TV and in the
street (with for instance famous Belgians), anchesgecific fair trade shops. All kinds of produate
sold with a ‘fair trade’ sticker on them or eveorfr the brand ‘Fair Trade Original’: e.g. bananas,
coffee, and wine. This is being supported by masmsamers. It could be stated that fair trade (to
some extent) is valuable for some consumers aridphving the good life. The same discussion can
be held as above: it is not specifically a nornt,the aspect of willingness to buy fair trade pradu
may have features of a norm (it is not valuablenfi@any people, while it is for many others).
The dilemma at stake focuses on breeding edibéziaga minimal occurring resource in the West).
Price-wise it would probably be more interestingmgort a ‘handful’ of edible insects and start a
Western based mass breeding program (an afforgabkewill increase the availability to many
people, see section 1.2.). The question that doeistated here, is: what price does the West pay fo
‘handful’ of insects (ethnic product!) that will entually lead to masses of insects? Bear in mind
though that insects are already being bred in teet\&s animal feed for e.g. reptile and shake pets.
But due to the widespread attention to fair tradeh@ one hand and the solution to the environnhenta
problematic of conventional livestock being a (nhg@imon-Western product on the other hand, it
could be advised to only import (deep-freeze / ednidried / . . .) edible insects. This would pdev

job opportunities in the countries of origin whictay result in, also due to a fair price, more
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economical stability. Of course this depends orstiexess of edible insects in the West! On therothe
hand, fair trade products being more expensive thiaer products, many Western people do not buy

these products because of the price.

‘Cultural cows’ vs. ethnic product
Although conventional livestock has ecological disntages (environmental damage), grazing cows
and sheep in meadows are part of Western culturéhésis celebrated for its aesthetic character.
Eating the meat (and drinking the milk) of theseraais is firmly established in Western food habits
(cultural rule). Judging this firmly establisheatbis already perceived as problematic. Offering a
solution so distant from most Western people’s gyation of what is edible and what is not, reveals a
clash between retaining Western culture and opaminig and accepting an ethnic food as (partly)
replacement of a part of that culture. To what ieixé&n insect breeding replace cows and sheepeon th

meadows?

Low vs. high number animal killings
Objections to the killing of animals for food arede by e.g. vegetarians. Killing for food is needed
for survival (although thus vegetarians may refhtg) and it is a natural thing. The killing of ocew
can provide a meal for many people. Insects omther hand are small. To reach the same amount of
‘meat’ (or animal protein), there is a consequémiged of a high number of individual animals being
killed for human consumption. To give in to theeadijons of e.g. vegetarians would imply that kdlin
a cow is preferred over Kkilling edible insects. 1 a clear dilemma and research to counterast thi
dilemma is needed in the fields of environmentatkof both the animal production systems, animal
conscience and welfare, and others. These fieloisldlbe taken into account for a correct judgment
on whether it is ethically seen more right to kitle cow or to kill many grasshoppers considerimg th
provision of animal protein. Referring only to thember of animals being killed is insufficient &r

correct judgement.

“Restore” nature vs. ‘domestication’ of new aninsglecies
Many guestions are asked on the relationship ofamsmvith nature and whether or not humans
should reconnect with it and respect it more. Tifieces humans have on biodiversity result in loss o
biodiversity and endangered species. Efforts amenta reintroduce species in the wild through
special breeding programs in order to restore pdldulations and also endangered species in the wild
are protected and aided in their survival. Anothigiection to the relationship of humans with wileli
is being made: domestication is regarded as a dangewould destroy nature amddlife as it
should be. The dilemma in entomophagy is then lgi¢hat it implies breeding programs of ‘wild’

animals, especially when it concerns the West. iGbcellection in the wild only is out of the
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guestion since it is being suggested that bregoliagrams are necessary in insect eating regions
themselves due to large amounts of harvest (Yhdreg-and Viwatpanich, 2005). But true
domestication, as with human dependent cows, isneaint here by domestication. DeFoliart (1999)
mentions “. . . the failure to domesticate edilnlgeicts on any significant scale (except as a byjtod
of silk and honey production . . .”. This meang ihaects will never be under human control.
DeFoliart calls it a “calamity”, due to the foodraersion efficiency, but this impossibility may phe
many people. Domestication implies here “imprisonthef encountered wild individuals for food.
The dilemma is then recognized as the clash betwesserving and restoring nature and wildlife on

the one hand and using “new” wild animals in bragdirograms for human food.

Section 3 : The Role of Government, Academics, and Consumersin Stimulating Entomophagy

A non-neutral government with respect to entomophag
Implication of the deliberative approach asks fod aesults in a non-neutral government. When a
certain goal (tackling the central point of disdae} is agreed upon, it is taken up at nationagldéw
laws and regulations. This agreement is colledtieeause of the involvement of experts, the public
arena, and higher political institutions. The higtof the discourses at those three levels reflibets
end attitude of governmental and juridical instans: moral (focussed on respect for the indivigiual
ethical (focussed on respect for individuals a$ pa community), and pragmatic (expert) discosirse
are involved (Habermas, 1992; from Korthals, 200B)e processes of forming of an opinion and
decision making as described in section 2.2. cante play. The ethical reasons forming the end
product are a temporary compromise and are thereftangeable due to e.g. the changeable socio-
cultural context and the different life styles witteir differing respective values. Also changeursc
in preferences or ideas of the general public,doy imsights from experts, etc. This compromise also
implies that the dominant lifestyle (food stylendaave major effect on the future of the compromise
This could mean that edible insects, as a propsskidion to the central point of discussion, wilitn
reach popularity and then might not be producedremg due to lack of sales. The ethical arguments
may not be neglected by governmental institutibiosigh. Therefore, first of all, lack of
misrepresentation and lack pluralism of lifestylasd accordingly food styles) must be avoided by it
based on the principles of autonomy, access, wiite, and the comprehensive doctrine of the good.
The ethical concerns involved in the ecologicabpems (as in: caring for/of the environment) should
also have power in dealing with these problemgagthical concerns about the solution (dilemmas
of entomophagy); once more because of the soctaralicontext and their effect on a community as
a whole. The outcome of the discourses (held dhadk levels) on these issues influences the dind
compromise. It can for instance easily be seenaimattions will play a major role on the discourses

conducted by the general public when it conceritd@thsects. The ethical arguments should not be
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the sole arguments listened too though. Neitheamoor pragmatic arguments alone may lead the
government in drawing conclusions either: all teeladispects of and views on the problem and
solution must be dealt with. Which then clearly liep the important role of experts’ views, as vl
the public arena’s needs and wishes, and of tHeehigolitical institutions. A collective agreemésna
necessity in the deliberative approach and forhiegcan acceptable compromise in which a

government acts in a regulating way.

Impartial government
The non-neutral government is also impartial whawincerns different food styles and personal
choices. This is essential in the deliberative dematic political model regarding the essentialthef
deliberative perspective. The most probable outcohm®mpromise (fair coexistence) is respected
and the different lifestyles (food styles) are estpd to respect each other.
Every philosophy of life, with the requirement tlitadoes not inflict harm to other people, shoudd b
acknowledged on the basis of the right of equadees This implies that the unconventional idea of
entomophagy can not be condemned. “Me eat insbldsft they want to, let them, they have to
know”. This reaction has been found in Costa-Neiw lslagalhdes (2007; see section 3.1. of chapter
2) and Amar (2002-2003). Although some situatiatifierences can be distinguished between these
two recordings on the similar reaction, this reatis a positive one according to the deliberative
approach. Entomophagy does not inflict harm torsthand the reaction does neither condemn
entomophagy nor makes it impossible for othersatdresects. The ecological food style then also
must respect other food styles on the same prigipl mutual respect and the right on ‘exit’, ‘aic
and access. For some people namely, entomophagy & option due to personal reasons. It is due
to the fact that the emotions involved in entomayhaesulting in aversion, are deep rooted emotions
and due to the principle of respecting an individparsonality), that respect for this aversion tmas
be shown: it should be accepted that some peopt@taant to participate because of their ‘gut
feelings’.
An objection can be made, but carefully. The exqi#amt regarding an unconventional idea as
entomophagy is also that it is reasoned by thei@pubkhould not be condemned based on intuition,
because if it is, then two things are at stakeetigea lack of trust in experts and/or the ‘getifegs’
influence people’s judgement without reasoned argum Experts have to work on both of these
dangers. Considering chapter 2, the second dasggiite realistic. Section 5 of chapter 2 has made

some suggestions to fight this danger. It mighyweell be possible that by reducing the negative

10 Although Rozin and Fallon (1987) and others haeationed people feeling disgusted (harmed?) when
witnessing a disgusted activity by another persitis,does not necessarily account for entomophagy.
Unfortunately, this was not discussed in chapter 2.
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associations with insects and entomophagy (e.gbbuaguets), trust in experts dealing with these
issues is increased. But, further research is meedehe emotions at stake (whether they are raltion
or irrational: Sripada and Stich, 2004, have madi&ang and grounded appeal on regarding food
related disgust as an irrational emotion). If thissis would condemn the emotions negatively rélate
to entomophagy, it does not continue on the pathetieliberative approach. Therefore, the ‘gut
feeling’ is not condemned. Because, the delibezajpproach implies that when a philosophy of life
(food style) is consideredrongor irrational by others, only because of that reason the fodd san
not be forbidden. Then, according to the delibeeatipproach, it does not have to be made clear
whether an emotion (and behaviour) is rationatmational. Personal ideas can not be condemned:
neither supporting entomophagy, nor rejecting itt & important point made by Sripada and Stich
(2004) on the other hand is that reasoning is émted by (irrational) emotions and therefore the
outcome of that reasoning can be irrational. Wheagpeal is made for reasoning (autonomy), the
appeal is to rationality and excluding irrationaliThe deliberative approach accepts the outcome of
irrationality though. This aspect was briefly catesied as a dilemma (section 2.2.2.). An irrational
reaction to entomophagy may not be condemned @rgittivate nor publicly) but is allowed to be
changed in a gentle way as in for instance bug uetisqThe emotions at stake need not be

unchangeable: time may reveal the changeabilignoftions on edible insects.

Academics and entomophagy
But nevertheless, academics (experts) play a mal@iin solutions to an issue. In this way windmill
were built and separate waste collection is regdlahcademics who have researched entomophagy in
non-Western parts of the world, suggested thatghtrbe an aid in fighting famine in several parts
the world. The world shortage of protein for ingtancould be diminished by focussing more on
entomophagy (e.g. Ramos-Elorduy, 2005). Severtilesfe academics consider that it might now be
time to ask the attention of the West for this f¢ed). DeFoliart, 1999; . . .) to be implementeer¢h
Edible insect production is far more efficient desss polluting than conventional livestock (chapter
4). The pragmatic discussions concerning the ugesetts as an alternative to conventional livdstoc
is being put further under the attention. This fgthis thesis is trying to do as well. At the sam
time, experts try to bring this topic (this solutjdo the public arena by e.g. special events (lgign
2002), books (DeFoliart, 1999), and media (e.gf.Pxmold van Huis on ‘de zevende dag’ on Belgian
TV channel VRT in November 2007). In this way, tbpic is brought to the general public.
Discussions on ethical concerns about the envirotyne¢hical discourses, and moral discourses are
also a goal of these experts and this thesis. fagafo consider entomophagy is made to other
experts in different fields (e.g. food scientigsyironmental scientists, etc.), the public aremal,

governmental institutions. It is realized thoughttthe strength and influence of some food styfbest (
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food) is overwhelming. In this way, the appeal mhdee is also a reaction to this dominance of these
food styles.

The principle of autonomy implies the right on infation to make considered choices (section 2.1.).
Although consumers and producers have this rigky aire unable to find and argue all information.
Entomophagy even deals with a disadvantage. Theofioformation partly due to an aversion on the
topic and lack of information in general on entofmagy justifies the major role of academics in
bringing it under attention and providing the infa@tion. Although there is no literal demand for
edible insects, the interest to live an ecologstaind life is present (ecological problems affect
everyone) and it is the duty of experts to provflteinformation on the possibilities. Therefore an
appeal is also made on the right of access. Thicpgalmost often dependent on these experts.
Therefore, the expectation is that experts havérttse of the public to find solutions, like theeon
presented in this thesis. It may not be presentghgpthis trust, considering many difficulties witr
instance BSE and mad cow disease. To restoreusieaind make sure that consumers can trust
experts, the gap between these must diminish.shaald not be purely based on information, but on
transparency, openness, honesty, and accountaidilie experts. They must hold responsibility
(Korthals, 2004). Experts then must make sureliigtarticipating in entomophagy, people in fact eat
an ecological food.

The interest, views, and preferences of the pasboa should clearly be investigated by experts,

based on the appropriate information on possillgtisas provided by experts (education).

Government position towards entomophagy: conclusion
Based on the former deliberations that a governsieotild be impartial and non-neutral in a
deliberative perspective, three main acts showdd tie highlighted on behalf of governments: “the
promotion of a fruitful societal discussion in nif@iteted debates, the establishment of contacts
between the various views on nutrition that alldvagual entitlement, and the availability of metns
allow the development of new food styles (rightteess)” (Korthals, 2004).
The possibility of edible insects in the West netedse brought to the general public with the
appropriate information of what it is in order foeople to make a considered choice. Governments
need to cover health and safety issues, envirorahand animal welfare standards, availability and
accessibility, and quality. New standards haveetinestigated and set due to dealing with a véaigin
field of food production. These issues are indispdie in order to gain trust in the product and its
proponents (producers and experts). They are ammaportance in general in food production since
they affect each and every consumer.
Further on, as the ecological food style is ertitle equal access to markets as other food stglgs (
fast food), edible insects belonging to this fogdes— and moreover extending the possibilities of

living an ecological life — deserve a place in famdintry. Further stimulation and facilitation of
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scientific research is required. The ultimate goalh government is to work up to peaceful
coexistence of all food styles present in its comityu Equal access to the market concerns mainly
newcomers, products of a new food style. There b@ago barriers to edible insects.

The dilemmas involved in the solution can be deéh by basing on the principles of the deliberativ
approach. Insights into these dilemmas need teeleldped and announced. Depending on the
outcomes of discourses on these dilemmas (etmzakl, and pragmatic), a temporary compromise
can be found (once more due to e.g. changing @medes and ideas of the general public and new
insights developed by experts).

Importantly, governments are allowed though to makemmendations in regard of health,
sustainability, and such concerning food and foadipction. These recommendations do not collide
with the deliberative approach as long as thesemmetendations are in favour of all citizens and
consequently all food styles. Ecological problemiginating from food world have to be tackled since
they affect every person. As experts have pointédhe ecological advantages of entomophagy, a
government should make possibilities for furthesearch and propaganda in the field of edible isect
in cooperation with experts: insect hamburgerg (fazd), insect microwave meals (fast food), no use
of pesticides (natural food), etc. But due to thagiples of the deliberative perspective and the

dilemmas concerned with entomophagy, forcing petipfgarticipate may not be done.

As a first step in creating possibilities for entmqhagy in the West, governments ought to tackle
barriers (chapter 2). Education was mentioned tarbenportant and crucial tool: create awareness of
insects and tackle the overall generalisationdlansects are bad. Specifically ethno-entomolabic
education could be taken up in school programssahdol books with specific attention for
entomophagy itself (what it is, where it occurs, etecological advantages of entomophagy, etc. Bug
banquets have shown to be an excellent combinafieducation and creating awareness of the
practise of entomophagy which could be appliectchosls at all levels (primary, secondary,
university). Indeed, learning is essential whicH aly be effective in a long period of time when
edible insects are available. Production compasigsermarkets, restaurants, schools, events, etc.
deserve equal attention and possibilities to readdren and adults of all social class as comanie
involved in candy, pasta, dairy, etc. To achieve &quality, efforts have to be made to keep prices

comparable to those of similar foodstuffs.

Consumers position
Participation of consumers — being part of a comitgunin discourses on food related issues is a
necessity, as should be clear from the above datibes. Consumers should be aware of food
production processes and not only the end protiatis eaten because of the fact that food isgfart

every consumer’s daily life, it is taken up in oglésit is a matter of identity (Korthals, 2004).
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Having/gaining this awareness requires opennetsaid®f today’s often encountered passiveness.
Consumers play a major role in shaping the fooddvé¥hen acting passive, they become somehow
‘slaves’ of e.g. food companies and let others thamselves determine their food. By expressing the
here defended ‘principle of voice’, the consumeesartively taking part in food world. Consumers
should participate in the discourses in order &atr awareness, but also very importantly to espres
their needs and wants.

Openness toward expert information is another gafiea that consumes should fulfil. While this
openness can create awareness, it also gives fiibssilwhich is the case in edible insects.
Restoring/gaining the trust in experts can not drdyan expert task, as consumers should also loe ope
to expert suggestions. Consumers’ autonomy thetiédmpf making a considered choice. The
suggestion made by experts and this thesis todut® edible insects in Western cuisine and
supermarkets should at least be considered widorednsights in the topic (e.g. on animal
consciousness) can be developed by experts. Fmampromise to be acceptable, these insights (which
should be translated to the general public) shbaldeasoned by the general public with trust in the
experts.

Consequently, a government and food production emieg have to take consumers’ needs and wants
into account being it animal welfare, fair tradastffood, or other. Consumers have more power then
they may think. Besides this, as consumers difféood styles while being part of the same
community, members of one food style should resperhbers of other food styles which is implied
by the principles of the deliberative approach @khin turn may have made one’s own food style

possible). Withholding one to change food hab#si{’) is therefore also not done.

Section 4 : Conclusion; Why the West Should Give Attention to Entomophagy and How

Due to lack of pluralism and misrepresentationooftf styles, entomophagy deserves a place in food
country. The sub-question stated in the beginnfriis chapter — with what right can we ask the
attention of the West to consider edible insect®ad? — has been answered by using the princgbles
the deliberative approach. By these principlesubbaomy, voice, access, and living the ‘good life’,
entomophagy as part of an ecologically sound fayplé sleserves more attention. More and more
attention is being given to living ecologically Byestern media, politics, etc. Even though edible
insects are an unconventional food, the ecologict#ntials of entomophagy are vast. Therefore, the
following principles of pluralism should be accotspked (Korthals, unpublished):

* making food insects available

* (possibly) production of food insect hamburgerssnmivave meals, . . .

» making food insects affordable: price of ediblesitts may not exceed the price of similar

foodstuffs too much
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people cannot be condemned for their choice in:fpedple must be able to enjoy an own

choice

Solutions often lead to new problems. Entomophagg solution to environmental problems related

to conventional livestock is loaded with severai@l dilemmas. The following ethical dilemmas

have been distinguished:

Although the deep rooted aversion to insects iregdrand entomophagy specifically are an
overall reaction of Western people, this aversiam lose argued to be irrational. On the other
hand, the deliberative approach implies a respeaither people’s emotions.

When implementing entomophagy, edible insects cbaltred in the West. A socio-
economic dilemma is then: the clash between, thedxyy Western people supported, fair
trade (production of the resource restricted tantiguof origin) and Western based
production.

Conventional livestock is part of Western cultu@ews and sheep in meadows are of
aesthetic importance. Entomophagy is an alien fadadt to Western culture. A clash is then
existing between one’s own culture and acceptingthnic culture’s food habit as solution to
the problems of that culture.

Many animals are being killed for human consumptibeady. Entomophagy implies, due to
the size of insects, that higher numbers of indiglchnimals need to be killed. This is also a
clash in regard of many Western people’s conceth animals.

While, among others, Western efforts are donedsttire” nature by returning animals to the
wild or developing breeding programs to restorawpibpulations of wild animals,

entomophagy in the West will take wild animals foeeding as food (‘domestication’).

It is due to these dilemmas, which are for someleebeavy drawbacks, that entomophagy should

remain achoice These dilemmas have to be dealt with which igating to Korthals (2004) a

process with — among other thingsempromises whichnot onlyprinciples but alsovalues

preferencesandidealsplay a part. Therefore, a compromise as outcone moblem is temporary

and changeable. In both presenting entomophagyalsiion to the environmental problems

concerning conventional livestock and to the dileasrooncerning Western entomophagy the

government acts in a regulatory way aiming for éstexice of food styles. Discourses should be held

by experts, the general public, and higher poliiicstitutions that take into account moral (focess

on respect for the individual), ethical (focussed@spect for individuals as part of a communigyid

pragmatic (expert) aspects. Opinions should beddrand decisions made at all levels which are

taken into account at governmental and juridica¢leBy this process, a true deliberation is hald i

which pluralism of food styles and fair coexistené¢e¢hose food styles is to be achieved.

Nevertheless, a government may make recommendatioagard of health, sustainability, and such.

In short, in the field of food, a deliberative gowent is expected to:
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» play a preventive role: a government deals withddads of safe food production and safe and
healthy food, accessibility, availability, enviroantal issues, quality, and animal welfare
related to edible insects;

» follow the principles of justice, autonomy, voieecess, and the comprehensive doctrine of
the good and works toward coexistence by actiryriegulating way.

Consumers (citizens) on their turn are expected to:

e respect other people’s choice, including ‘exit’;

* make attempts to create awareness and opennesxiteefated issues, specifically edible
insects;

» make a considered choice themselves (autonomy).

A government should further make the entrance tdreaphagy as a ‘science’ part of educational
programs in order to tackle the overall generatirathat all insects are bad, support it to be nake

in schoolbooks of all levels, support events, mtnkge cuisine, production, supermarkets, etc.
Available, education, and learning are the key etspihat Western entomophagy needs and to which
it is entitled to.

Entomophagyhouldthen have at least these possibilities in ord&etmme part of Western food
habits.
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6. Conclusion: An Unconventional Food for the West

While Western conventional livestock makes a magortribution to environmental problems, the —in
Western point of view — unconventional food edibkects is an environmentally sound food
alternative for the (near) future. This is the miaackground of this thesis. It has tried to beidrira
developing an approach in bringing entomophagyting#nsects — to the attention of the West.
Three guideline questions were used to do savfd)does the Western cultunet take part in it?, (2)
canentomophagy become part of Western food habite®(2)shouldit become part of Western food

habits?

Edible insects may become part of Western foodsabi
For achieving acceptance of this unconventionad f@arriers to acceptance and possibilities toléack
those barriers have been explored. One of the inpstrtant barriers is the perception of insects in
general of Western people. A negative attitudeésent that makes a generalisation: all insects are
bad. This attitude is loaded with emotions suctisgust The other distinguished barriers follow
from this negative attitude: aversion of insectfomsl and a food neophobic reaction. The emotion of
disgust is present in the latter two as well. lisace rejected mainly because of what they ang, ho
they look like, and where they have been (ideatitawors). While this disgust is very much
culturally influenced, culture in itself may thea begarded as the barrier to entomophagy.
This negative attitude is neither innate nor urdaérPositive change can be induced with little
exposure (naturalistic change). Chances to lealikd@nd information are indispensable for success
to which “bug banquets” can be a good aid: an etibreal talk that is followed by a possibility tostr
edible insects. Rather quick changes in attitude fieeen recorded.
This thesis carefully concludes that edible insetdy become part of Western food habits. Barriers
can be tackled and possibilities of acceptanc@@sent. But to what extent? What are the charfces o
actual establishment? It is only clear that it wdke time and effort. Making edible insects a\d#éa
offering chances to learn to like edible insecigp@sure), and information (education) are
indispensable aspects.
Media coverage is one step to creating awareneizediopic of the general public: e.qg.
documentaries. The right information should themis&ributed: e.g. tackling the idea that it tasiad
and ecological advantages. This coverage is alseams of exposure. Another means of exposure can
be trough school programs at all levels (“bug batsjy and having the topic taken up in school books
of all levels. Events such as ‘City of InsectsVifageningen and the film festivals in Gembloux and
Narbonne are excellent for education and posséslib learn to like. As success is only achieved
when edible insects are available for people tq beip can be found in supermarkets selling them at

reasonable price and distributing recipes (withilianity).
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Edible insects should at least have the possislito become part of Western food habits
When comparing performances of edible insect spamiee.g. methane and ammonia emission and
the efficiency of converting feed into biomass (theath that of conventional livestock — being
cattle, sheep, pigs, and poultry — one can onlglcoie that edible insects are more environmentally
sound than conventional livestock. Although, furtresearch is required.
This thesis then describes the right with whichdttention of the West can be asked to edible tasec
Lack of pluralism is a current problem in food coynPeople who identify themselves with a certain
food style are better served by the food sectar tihers. The right of food choice is then notyfull
respected for all consumers as consumers différeim needs and wishes. An equal presence of all
these preferences of consumers should be pré§een it is not, a matter of disrespect is abound
which is an evil in food country. One’s own foodate must be a fundamental because of respect for
the individual. As edible insects can be regardadogjical food, they are an extension of the
possibilities for people wanting to live an ecolmdilife and more specifically, eat ecologically. |
follows from this fact and from respecting peoplef®ice that edible insects deserve attentionef th
West. It has been further formulated using thecethprinciples of the deliberative approach
(autonomy, voice, access, and living ‘the good)lifen approach that pays attentions to values asch
respect for the individual as a member of commaesiti so it takes into account the changing socio-
cultural context — and the pluralism of life styl&&is approach is also a useful tool in solvingcsi
dilemmas. Examples of dilemmas concerning entomgprathe West have been given.
Fair representation (equal presence) and fair stente of the different food styles is then the tma
be achieved. A government should in this regard ilay a preventive role by giving aid in setting u
food safety standards concerning edible insecteasdre availability, accessibility (price), qugalit
and such. As governments can make recommendatiohsaith and environment toward consumers,
it should therefore support events and scientédgearch in entomophagy because it can easily be
fitted in these recommendations. Consumers on beialf are expected to make a considered choice
in regard of the recommendations made by a govarharal the information distributed by

entomophagy academics.
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