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Abstract

As the world population rapidly increases, food security and malnutrition are becoming ever
more significant concerns, as well as challenges to achieving sustainable development. These
global problems are exacerbated by other persistent factors, such as decreased arable land,
water scarcity, and changing climatic conditions. Edible insects promise an alternative protein
source with fewer land and water requirements, as well as lower greenhouse gas emissions than
conventional animal husbandry. Thus, the concept of entomophagy—consuming insects as
food—has become particularly important. One country with a long history of consuming
insects is Myanmar, yet where the problem of chronic malnutrition also persists. The growing
significance of entomophagy has drawn the attention of researchers recently. However, the
paucity of existing research into the topic of entomophagy makes it difficult to understand
people's behavior regarding eating edible insects as well as their motives and aversions,
particularly in the local culture of Myanmar. This knowledge gap emphasizes the need for
consumer studies of edible insects; thus, this dissertation examines people’s behavior towards

entomophagy to understand the current and future prospects, specifically in Myanmar.

Data collection was conducted through telephone interviews, acquiring 872 respondents. The
conceptual framework was based on the extended Theory of Planned Behavior (TPB) and
Randall and Sanjur’s food consumption model. Consumer acceptance and consumption
frequency of edible insects were explored using Poisson regression with sample selection
analysis (Heckpoisson model). With the help of structural equation modelling analysis,
consumption intention towards edible insects and reared crickets were then predicted.
Moreover, the moderating effect of background factors in the relationship between the TPB
constructs and the consumption intention of edible insects was also investigated using multi-

group moderation analysis.

Results revealed that the majority (72%) of people in Myanmar had experienced consuming
insects while 67% were already insect consumers, indicating that entomophagy is pervasive.
Consumer acceptance towards edible insects as food was 67%—a moderately high percentage
in Myanmar, where consumption frequency is occasional. Twenty-three (23) types of edible
insects have been documented, where crickets, bamboo worms, and bees were identified as the
most eaten and preferred among them. Consumer acceptance was found to be influenced by
ethnicity, religion, opinion towards entomophagy, insect phobia, nutritional properties, social

concerns, and discomfort. Meanwhile, consumption frequency was influenced by respondents’



income, ethnicity, family size, taste, smell, and safety concerns. Negative opinions, insect
phobia, safety concerns, social concerns, and discomfort were significant bottlenecks for insect
consumption in Myanmar. In contrast, the nutritional properties of edible insects motivated

individuals to consume them.

There was a significant positive effect of attitude, subjective norm, and perceived behavioral
control on consumption intentions towards edible insects. Environmental concern, however,
had a significant negative impact. Only four out of ten factors had moderating effects on
consumption intention, especially the administrative division, urban or rural location,

educational level, and ethnic group.

On the other hand, most respondents had a positive attitude towards reared crickets and were
ready to accept them as food. Consumption intention towards reared crickets was directly
influenced by consumers’ attitudes, perceived behavioral control, and trust in producers. At the
same time, it was indirectly influenced by consumer knowledge about the environmental
friendliness of cricket farming. Subjective norm, trust in retailers, and perceived product

quality did not significantly affect the intention to eat crickets.

Being the first consumer analysis in Myanmar, this research supported the appropriateness of
TPB as well as Randall and Sanjur’s food consumption model for analyzing insect consumption
behavior. In addition, the study proved that broadening the scope of the TPB model is possible
for edible insect research. The theoretical contribution of this study provides clarity for a full
comprehension of the topic and lays the basic framework for future research. This study also
highlighted the importance of raising public awareness of the benefits of entomophagy,
creating a positive impression, and reducing social fears about insect consumption. Providing
novel insect-based foods, such as flour, could boost consumption. A gradual shift from mere
collection to insect farming would improve the all-year availability of edible insects and reduce
the difficulties consumers face in accessing them. As trust in producers is the new key
predictor, insect producers should build public trust by bringing transparency to the cricket
production process, thereby achieving a more favorable attitude towards reared insects, leading
to higher consumption levels. Government and non-governmental organizations are
recommended to hold public fora to raise public awareness on the environmental and health
benefits of consuming edible insects. Furthermore, the government should set good
manufacturing practices for edible insects to ensure food safety, and the actors along the value

chain should prioritize food safety by following laid-down policies.



Zusammenfassung

Durch die rapide anwachsende Weltbevolkerung werden Erndhrungssicherheit und
Mangelernahrung sowie eine nachhaltige Entwicklung zu immer wichtigeren
Herausforderungen. Diese globalen Probleme werden durch weitere Faktoren, wie z. B.
abnehmende Verfugbarkeit von Ackerland, Wasserknappheit und sich &ndernde klimatische
Bedingungen, verschérft. Essbare Insekten stellen eine alternative Proteinquelle dar, die mit
einem geringeren Flachen- und Wasserbedarf sowie geringeren Treibhausgasemissionen als
die herkdmmliche Tierhaltung einhergeht. Daher ist das Konzept der Entomophagie — dem
Verzehr von Insekten als Nahrung — zunehmend wichtiger geworden. Ein Land mit einer
langen Geschichte des Verzehrs von Insekten ist Myanmar, wo das Problem einer chronischen
Unterern&hrung jedoch weiterhin fortbesteht. Die wachsende Bedeutung der Entomophagie hat
in letzter Zeit die Aufmerksamkeit von Forschern auf sich gezogen. Der noch mangelhafte
Forschungsstand zum Thema Entomophagie macht es jedoch schwierig, das Verhalten der
Menschen hinsichtlich des Verzehrs von essbaren Insekten sowie ihre Motive und
Abneigungen diesbeziglich zu verstehen. Dies trifft insbesondere fur lokale Kulturen wie
diejenige  Myanmars zu. Diese Wissenslliicke unterstreicht die Notwendigkeit von
Verbraucherstudien zum Thema essbare Insekten. Daher untersucht diese Dissertation das
Verhalten der Menschen beziglich Entomophagie, um dadurch aktuelle und zukinftige

Perspektiven des Insektenkonsums, insbesondere in Myanmar, einschatzen zu konnen.

Die Datenerhebung erfolgte durch Telefoninterviews mit insgesamt 872 Personen. Der
konzeptionelle Rahmen basiert auf der erweiterten Theory of Planned Behavior (TPB) und dem
Lebensmittelkonsummodell von Randall und Sanjur. Verbraucherakzeptanz und
Verzehrhdufigkeit von essbaren Insekten wurden mittels Poisson-Regression mit
Stichprobenanalyse (Heckpoisson-Modell) untersucht. Mit Hilfe von
Strukturgleichungsmodellen wurde dann die Verzehrsabsicht gegenliber essbaren Insekten und
geziichteten Grillen vorhergesagt. Dartiber hinaus wurde ein mdglicher moderierender Effekt
von Hintergrundfaktoren im TPB-Modellkonstrukt bezlglich der Verzehrsabsicht von

essbaren Insekten mittels Multi-Gruppen-Moderationsanalyse untersucht.

Die Ergebnisse zeigen, dass die Mehrheit (72%) der Menschen in Myanmar schon Erfahrung
mit dem Verzehr von Insekten haben, und 67% Insektenkonsumenten sind, was darauf
hindeutet, dass Entomophagie im Land weit verbreitet ist. Die Verbraucherakzeptanz

gegentber essbaren Insekten lag bei 67% — ein méRig hoher Prozentsatz, wobei in Myanmar



der Insektenverzehr nur gelegentlich erfolgt. Es wurden 23 Arten essbarer Insekten
dokumentiert, von denen Grillen, Bambuswirmer und Bienen bevorzugt und auch am
haufigsten gegessen werden. Es wurde festgestellt, dass die Verbraucherakzeptanz von
Faktoren wie ethnischer Zugehorigkeit, Religion, Meinung Uber Entomophagie,
Insektenphobie, N&hrwert, sozialen Bedenken und Unbehagen beeinflusst wird, wahrend die
Konsumhaufigkeit durch das Einkommen, die ethnische Zugehdrigkeit, die FamiliengroRe, den
Geschmack, den Geruch und die Sicherheitsbedenken der Befragten beeinflusst wird. Vor
allem eine negative Meinung, Insektenphobie, Sicherheitsbedenken, soziale Bedenken und
Unbehagen bilden erhebliche Barrieren fiir den Insektenkonsum in Myanmar. Im Gegensatz
dazu motivieren die guten erndhrungsphysiologischen Eigenschaften essbarer Insekten die

Menschen, diese zu konsumieren.

Es gab einen signifikanten positiven Effekt der Einstellung, der subjektiven Norm und der
wahrgenommenen Verhaltenskontrolle auf die Konsumabsichten gegenuiber essbaren Insekten.
Umweltbedenken wirkten sich jedoch erheblich negativ aus. Nur vier von zehn Faktoren hatten
moderierende Auswirkungen auf die Konsumabsicht, insbesondere die administrative
Aufteilung, die stadtische oder landliche Lage, das Bildungsniveau und die ethnische

Zugehdorigkeit.

Andererseits hatten die meisten Befragten gegeniber gezlichteten Grillen eine positiv
Einstellung und waren bereit, sie als Lebensmittel zu akzeptieren. Die Konsumabsicht
gegeniiber gezuchteten Grillen wurde direkt von der Einstellung der Verbraucher, der
wahrgenommenen Verhaltenskontrolle und dem Vertrauen in die Produzenten beeinflusst.
Gleichzeitig wurde es indirekt durch das Wissen der Verbraucher Uber die
Umweltfreundlichkeit der Grillenzucht beeinflusst. Subjektive Norm, Vertrauen in
Einzelh&ndler und wahrgenommene Produktqualitit hatten keinen signifikanten Einfluss auf

die Absicht, Grillen zu essen.

Als die erste Analyse dieser Art in Myanmar stitzt die vorliegende Forschung die
Angemessenheit der TPB sowie des Lebensmittelkonsummodells von Randall und Sanjur zur
Analyse des Konsumverhaltens von essbaren Insekten. Dartiber hinaus zeigte die Studie auf,
dass eine Erweiterung des Anwendungsbereichs des TPB-Modells fir die Forschung an
essbaren Insekten mdglich ist. Der theoretische Beitrag dieser Studie schafft daher mehr
Klarheit fir ein vollstandigeres Verstandnis des Themas und legt ein Grundgerist fir

zukunftige Forschung. Diese Studie betont auch, wie wichtig es ist, das 6ffentliche Bewusstsein



fiir die Vorteile der Entomophagie zu scharfen, ein positives Image zu verbreiten und soziale
Angste vor dem Verzehr von Insekten abzubauen. Neuartige Lebensmittel auf Insektenbasis
wie Insektenmehl kénnten den Konsum ankurbeln. Ein schrittweiser Ubergang vom bloRen
Sammeln zur Insektenzucht wiirde die ganzjéhrige Verfligbarkeit von essbaren Insekten
verbessern und die Schwierigkeiten der Verbraucher beim Zugang zu ihnen verringern. Da
Vertrauen ein Schlusselfaktor ist, sollten die Insektenproduzenten 6ffentliches Vertrauen
aufbauen, indem sie den Grillenproduktionsprozess transparent machen, dadurch eine
positivere Einstellung gegeniiber gezlchteten Insekten erreichen, welche dann wiederum zu
einem hoheren Konsum fiihren kann. Regierungs- und Nichtregierungsorganisationen wird
empfohlen, offentliche Foren zu veranstalten, um das oOffentliche Bewusstsein flr die
okologischen und gesundheitlichen Vorteile des Verzehrs von essbaren Insekten zu scharfen.
Daruber hinaus sollte die Regierung Regeln fir einwandfreie Herstellungsverfahren essbarer
Insekten festlegen, um dadurch die Lebensmittelsicherheit zu gewahrleisten. SchlieBlich
sollten die Akteure der Wertschopfungskette der Lebensmittelsicherheit hohe Prioritét

einrdumen, indem sie solch festgelegte Richtlinien befolgen.
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ENTOMOPHAGY IN MYANMAR:
FACTORS INFLUENCING EDIBLE INSECT CONSUMPTION BEHAVIOUR
CHAPTER I
1. Introduction
1.1  Background

As the global population continues to grow at an alarming rate, food insecurity and malnutrition
will become more pressing as time goes on (FAO, 2017; FAO et al., 2019; IFPRI, 2018). Three
main factors exacerbate these problems: decreased availability of arable land, water scarcity, and
changing climatic conditions (Alexandratos and Bruinsma, 2012; Ebenebe et al., 2017; Fitton et
al., 2019; Gomiero, 2016; Misra, 2014; Sachs, 2009). The decrease in agricultural lands directly
and negatively impacts food security (Alexandratos and Bruinsma, 2012; Gomiero, 2016).
Diminishing water availability harms food production (Fitton et al., 2019), and concurrently,
worsening global climate conditions have resulted in decreased food production (Islam and
Wong, 2017; Ritchie, 2019). Food production and climate change interact, with the latter
significantly impacting global warming, accounting for 26%-35% of the world’s greenhouse gas
(GHG) emissions (Islam and Wong, 2017; Lynch et al., 2021; Ritchie, 2019). Among food
production activities, meat production is responsible for about 15% of total GHG emissions
(Lazarus et al., 2021). As a result, food insecurity has emerged as a major problem (FAO, 2017).
The FAO et al. (2019) reported that the prevalence of undernourishment has re-increased in the
world since 2015 and accounted for 811.7 million of the world’s total population in 2017; one in
every nine people then suffered from malnutrition. In 2020, the situation had worsened— 821.6
million of the global population experienced hunger; one in three people had no chance to get
enough food, and thus, about 10% of the total population encountered undernutrition problems
(FAO, 2021; Szmigiera, 2021a; World Vision Canada, 2021).

In addition, the COVID-19 pandemic and global political conflicts have amplified the food
security problem. In 2022, 869 million people experienced hunger, and more than 40% of them
faced severe food insecurity (WFP, 2022). Moreover, malnutrition has become a problem
worldwide, especially in low- and middle-income countries (IFPRI, 2018). Thus, there is a need
for a suitable solution to solve the concomitant food security and malnutrition problems
(Nyandiala, 2017; Van Huis, 2013).



Meanwhile, more ecological ways of meat protein production have been proposed to substantially
reduce GHG emissions (UNEP, 2012) because meat protein production in traditional and
industrial ways demands high land, water, and energy supplies and causes significant emissions
of GHGs that lead to global climate change (Hartmann and Siegrist, 2017). Consequently, since
the early 2000s, Western societies have started diversifying their protein sources (Gavelle et al.,
2019).

In relation to different protein sources, studies have found that edible insects could be an
alternative meat protein source with less land and water requirements and lower GHG emissions
than conventional livestock production to fulfil sustainable food requirements as a different
source of meat protein (FAO, 2017; Kinyuru et al., 2015; Van Huis et al., 2013). Edible insects
are very fecund, with higher feed conversion efficiency and less resource use than conventional
livestock species (Dagevos, 2021; Kinyuru et al., 2015; Lange and Nakamura, 2021; Tao and Li,
2018; Van Huis and Oonincx, 2017). Their nutritional content, however, varies depending on the
insect species, stage of their lifecycle, habitat, and diet (Ghosh et al., 2017; Shah et al., 2022;
Skotnicka et al., 2021). Yet generally, insects offer high contents of proteins, fats, vitamins, and
minerals, comparable to those in conventional meat and consuming them as food can greatly
benefit the consumers’ health if the insects are appropriately handled and prepared. This will
eventually lead to increased food and nutritional security (Belluco et al., 2013; Kinyuru et al.,
2015; Tang et al., 2019). All these facts point to the advantages of consuming edible insects to
meet food security and, at the same time, may potentially solve undernutrition problems (Imathiu,
2020). Therefore, the consumption of edible insects can have great potential to positively impact
food security, sustainable food production, livelihoods of vulnerable populations, providing
economic opportunities and protecting the environment. However, consumers’ negative
perception of edible insects still poses a significant obstacle to being accepted as a meat protein
alternative (Van Huis et al., 2013).

Insect consumption is not a new idea (Van Huis et al., 2013), as humans are omnivores and have
eaten insects since ancient times (Robert, 2008; Van Huis et al., 2013; Vantomme, 2015; Yen,
2015; Yen, 2009). Due to animal husbandry and taming, the insect consumption trend declined
due to the similar nutritional contents of insects and more conventional livestock species
(Halloran et al., 2018). Even though entomophagy, the scientific term for eating insects, is
common in many parts of the world, it remains a peculiar practice for other people, particularly
in Western societies (Shockley and Dossey, 2014; Sogari et al., 2018). Still, more than 2 billion
people in the world eat insects, and more than 1,900 insect species are reportedly used as food
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(Van Huis et al., 2013). Consumption stages are different, and most insects are eaten as adults
(e.g., crickets, grasshoppers), some as larvae (e.g., bamboo worms, palm weevils), and others as
pupae (e.g., silkworms), while some insects such as honeybees, can be eaten as eggs, larvae, and
pupae (Alamu et al., 2013; Banjo et al., 2006; Koufimska and Adamkova, 2016). Even dried
insects offer good protein and enrichment of vitamins and minerals (Banjo et al., 2006), as insects
are highly nutritious food that can provide a balanced diet and improve human well-being
(Schabel, 2010). The Belgian entrepreneur Chris Derudder introduced “World Edible Insect Day”
on the 23" of October 2015 to raise awareness of insects as food.

With environmental sustainability, climate change, nutrition, food safety, and health becoming
significant issues today, insect foods have re-emerged worldwide (Gere, 2017; Huang, 1996;
Sogari et al., 2019). Insects are popular not only as human foods but also as a natural diet for
livestock such as chicken, duck, and fish (Kelemu et al., 2015; Spectrum, 2016). While in most
countries, insects are collected from the wild, in some countries such as Belgium, the Netherlands,
Canada, the United States, the United Kingdom, Spain, Germany, South Africa, Vietnam, and
Thailand, commercial production of edible insects is being established (Glover and Sexton, 2015).
For example, Thailand is a leading country in cricket farming which started in 1997 (Halloran et
al., 2016). Durable insect-based processed foods like insect pastes and spreads, insect flour, dried
insects, burgers, pasta, balls, bread, biscuits, chocolates, ice cream, oil, and so on, as well as
insect-based feeds for livestock and fish, are produced in those countries (Glover and Sexton,
2015). Commercial insect production for food can improve the environment, health, and
livelihood of those consuming them and economically participating in this sector (Kinyuru et al.,
2015). Consequently, many researchers pointed out that edible insects may have both direct and
indirect impacts on the attainment of the Sustainable Development Goals (SDGs) such as zero
hunger (SDG-2), no poverty (SDG-1), decent work and economic growth (SDG-8), good health
(SDG-3), responsible consumption and production (SDG-12), and climate action (SDG-13) (Chia
et al., 2019; Moruzzo et al., 2021; SEI, 2019).

Owing to the aforementioned benefits, non-traditional entomophagous Western countries have
shown increasing interest in consuming edible insects in recent years (GMI, 2020; IPIFF, 2020).
Consequently, the insect market is expected to explode from its USD 55 million 2019 level to a
whopping USD 710 million by 2026 across the world, including the Americas, Europe and Asia
(Ahuja and Mamtani, 2020). As edible insects have become increasingly popular around the
world and opened up new revenue streams, numerous research have looked into the factors that

influence people’s decision to consume insects. In the beginning, consumer studies on edible
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insects were conducted mainly in Western nations where edible insects are a novel food (Amato,
2017; Capponi, 2016; Mancini et al., 2019; Moruzzo et al., 2021; Orsi et al., 2019; Sogari et al.,
2019; Vartiainen et al., 2020; Woolf et al., 2019); later, studies were also conducted in insect-
eating countries (Liu et al., 2020; Hwang and Kim, 2021; Omemo et al., 2021). Consumer
analysis studies, in particular, are required for insect-eating countries with a high prevalence of

chronic malnutrition (Ancha et al., 2021; Durr and Ratompoarison, 2021).

According to Miller and Krawinkel (2016), a significant number of developing nations continue
to struggle with undernourishment. Poor individuals in many developing nations can only afford
cheap foods that are often of poor quality, which is the root cause of the multiple types of
malnutrition (Lartey et al., 2018; Siddiqui et al., 2020). As a direct consequence of this,
malnutrition accounts for almost 50% of all preventable deaths that occur in children under the
age of five (Bread for the World, 2021). Subsequently, these nations can lose as much as 12% of
their GDP each year due to malnutrition (Horton and Steckel, 2011). Improving nutrition is one
of the most cost-effective ways to solve these problems and promote the development in these
countries (Shekar et al., 2016).

Foods that are both cheap and nutritious are needed to meet the needs of the underprivileged in
developing nations (Bhargava, 2015). Insects are regarded as affordable, high-quality, and
nourishing foods for those people (Tang et al., 2019). Edible insects contain high-quality protein,
fat, fiber, significant amounts of micronutrients (copper, iron, magnesium, manganese,
phosphorous, selenium, and zinc), and vitamins (Rumpold and Schliiter, 2015). Insect-derived
essential amino acids such as lysine, threonine, and methionine are deficient in cereals and beans
and are especially beneficial in situations where malnutrition persists (Smith et al., 2021;
Tajudeen, 2020). Lysine is required to create connective tissues, including bone, skin, collagen,
and elastin; synthesize carnitine; convert fatty acids to energy; promote appropriate growth and
development in children; and maintain normal immune function, notably antiviral activity
(Anonymous, 2007). Threonine is an immunity booster; thus, a depressive state of the immune
system might result from even a mild reduction in dietary threonine consumption (Braverman et
al., 2003). Romanet et al. (2020) listed the functions of methionine as an antioxidant, methyl
donor, and precursor of cysteine, cystine, and it also improves dry skin, hair nutrition, joint
mobility, mental health, belly fat reduction, and muscular strength. Hence, insects are wholesome

foods for their nutritional contents (Van Huis et al., 2013).



Further studies show that insects can significantly improve the nutritional value of diets in
malnourished populations; thus, insect consumption may be an excellent option to enhance food
security in developing nations (Roos, 2018; Tao and Li, 2018). Nadeau et al. (2015) postulated
that malnutrition worldwide could be significantly reduced by using insects as a human food
source. However, some studies revealed that insect-eating habits have decreased in traditionally
entomophagous countries such as Japan and Laos (Hartmann et al., 2015; Mitsuhashi, 1997;
Pambo et al., 2018; Yen, 2009). Improving living standards and changing consumer behaviors
gradually led to losing traditional habits and customs (Looy et al., 2014). Thus, insect
consumption practices have become less common in many insect-eating countries (Lehane, 2016;
Lim et al., 2009; Teffo, 2006). Edible insect studies conducted by Hartmann et al. (2015) and
Yen (2009) found that entomophagy is declining because the food options for Asian consumers
have increased with the introduction of more Western or European-style dishes (Ahmad et al.,
2020). Vantomme (2015) also pointed out that there seems to be a trend towards rejecting insect-
eating practices among urban and young people in rooted entomophagous countries. Barennes et
al. (2015) highlighted that the current downward trend of consuming insects in Laos, is affected
by, among others, the non-availability and seasonality of edible insects. However, entomophagy
has been well-practiced in China for more than 2,000 years (Feng et al., 2018). In Thailand,
insect-eating is constantly growing (Durst and Hanboonsong, 2015); similarly, insect
consumption is still very prevalent in Central Africa (Kelemu et al., 2015). Thus, the argument
that entomophagy practice is declining in traditional insect-eating countries remains debatable.
Not only does it vary from one country to another, but in even two provinces within one country,
such as in South Africa, with insect consumption declining in KwaZulu-Natal while being stable

in Limpopo (Hlongwane et al., 2021).

Due to the above distinct and different findings, one might wonder why, even though such
entomophagous nations are struggling with food and nutrition insecurity, some of them are cutting
back on insect consumption rather than increasing it to combat hunger and malnutrition. Possible
causes for this phenomenon range from changes in agricultural farming techniques, unavailability
of edible insects, seasonality, increasing Westernization of local diets, and loss of traditional
practices, particularly eating customs, to the lack of preserving indigenous knowledge. The
reasons, however, again differ from one country to another. Therefore, the underlying hindering
factors have to be thoroughly examined separately for each entomophagous nation in order to
identify the possible causes of the decline in insect consumption.



1.2 Entomophagy in Myanmar

In Southeast Asia, Myanmar is one of the countries where insect-eating is most common. It is
popular in traditional communities as well as in big cities such as Yangon and Mandalay, where
insects are consumed as fashion food (Spectrum, 2016). Regarding consumption habits, insects
are not just snacks or dishes; some insects, such as weaver ants, are consumed as a blended

digestive powder mixed with salt and black cumin by locals (Linn et al., 2016).

Myanmar is located between latitudes 9° 32" and 28° 31' and longitudes 92° 10' and 101° 11'%. It
has a total area of 676,578 sqkm? and covers a broad range of agro-climatic zones. The tropical
monsoon climate® provides a proliferation of various edible insects all over the nation (Yhoung-
Aree and Viwatpanich, 2005), but popular insects differ from one region to another. Spectrum
(2016) documented that a tiny traditional open insect market is developing in Myanmar. Insects
are being sold in markets in cities and small towns, most notably in regions such as Yangon and
Mandalay and in states such as Shan and Mon. Nowadays, wide varieties of wild and some reared
insects are supplied on online markets. Some insects, such as cicadas, giant crickets, ground
crickets, house crickets, and giant water bugs, are only available during specific times of the year.
On the other hand, bamboo worms, silkworms, and palm weevil larvae can be found year-round
(Myint Thu Thu and Dirr, 2021). Depending on the region, the available insect types and species
differ. Crickets are the most popular among other types of edible insects and can be found
throughout the country (Spectrum, 2020a). The total amount of crickets collected in the wild is
estimated at approximately 180 tons, leading to $3.9 million as annual revenue from sales in
Myanmar and about 12-20 tons of crickets exported to neighboring countries (Spectrum, 2020a).
Mon and Shan states are the main border trade zones which export edible insects to Thailand and
China (Spectrum, 2016). In Myanmar, insects are primarily available from the wild; thus, insect
supply is generally seasonal (Spectrum, 2020d, 2020c). However, Myanmar began apiculture
under British rule (Than, 2016) and modern sericulture in 1952 (Win and Hlaing, 2015).
Silkworms are commercially reared for silk production in five regions of Myanmar, i.e., Kachin,
Kayah, Chin, Mandalay, and Shan states. About 4,500 metric tons of honey are produced annually
by 893 beekeepers in the country (LIFT, 2016). However, there is no record of how much bees

and silkworms are used as human food in Myanmar.

! http://www.myanmar-embassy-tokyo.net/about.htm
2 https://en.wikipedia.org/wiki/Geography of Myanmar
3 https://www.go-myanmar.com/climate-and-weather
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Only “a few dozen” entrepreneurs started launching insect farms in Myanmar before 2020
(Reverberi, 2020). Spectrum (2021b) described that about a hundred people have recently
launched cricket farming. Farming insects for human food has a market potential of $10-15M
annually. In comparison, farming insects like crickets, larvae of black solider flies and red palm
weevils, and worms such as silkworms, mealworms, and super worms have the potential as animal
feed to generate $200 million annually (Spectrum, 2020b). Hence, the market potential of insects
as feed seems much higher than that for food. Moreover, many edible insects are imported from
neighboring countries for off-season consumption as domestic insect rearing for the food industry
is still in its initial phase (Nischalke et al., 2020).

1.3  Statement of the problem

As entomophagy has become popular globally due to its positive attributes to nutrition and the
environment (Schabel, 2010; Van Huis, 2013), Spectrum (2021a) recommended incorporating
edible insects as a basic food of different indigenous diets in Myanmar to increase the nutritional
health of the country’s citizens. Myanmar is plagued with the shortages of micronutrients and
macronutrients, such as protein-energy malnutrition (PEM) as reported by Robertson et al.
(2018). It is one of the foremost widespread problems among poor people because of their
deficiency in protein, energy, and micronutrients (Ahmed et al., 2020). According to Robertson
et al. (2018), PEM is one form of nutritional deficiency that affects many people in Myanmar.
Three clinical types of PEM, i.e., underweight, stunting, and wasting, are visible among children
under the age of five in Myanmar (Ministry of Health, 2014). In 2018, about 19% of children in
Myanmar were underweight, 27% were short for their age, and 7% were too skinny (UNICEF
and WHO, 2020). PEM was portrayed by Grover and Ee (2009) as a covert threat, analogous to
the submerged portion of an iceberg, having terrible repercussions that may not be immediately
apparent. Therefore, PEM needs to be addressed in order to lessen the impact of its repercussions.
Combating malnutrition is critical because healthy nutrition helps with physical and intellectual
development, as well as disease prevention (WFP, 2019). As Nischalke (2020) stressed, many
children consider insects to be one of their favorite foods, and they never say no when eating

them, so insects might be a possible option for fighting PEM in Myanmar.

One main root of PEM in Myanmar is low meat consumption. Eurocham Myanmar (2019)
reported that currently meat consumption in the country is historically low. People primarily rely
on eggs to provide animal protein (Eurocham Myanmar, 2019), coupled with various other plant

sources such as rice, beans, and nuts providing protein in Myanmar (Robertson et al., 2018). Yet



many of the latter are deficient in some essential amino acids (Smith et al., 2021). Rice is a staple
diet in Myanmar that helps fill the stomach, but it lacks essential nutrients, which can result in
micronutrient deficiency (OECD, 2017; Robertson et al., 2018). Only 38% of families in
Myanmar eat the recommended daily intake of protein-rich foods such as fresh or dried fish, fresh
or dried meat, eggs, and pulses (Mahrt et al., 2019). A survey conducted by Robertson et al.
(2018) found that protein consumption and income have a positive relationship, with higher-
income families consuming more protein food (five times per week) than low-income families
(three times per week). But 37% of metropolitan low-income families in Yangon eat meat only

once or twice a week, while 10% cannot afford to eat meat at all.

Apart from chronic malnutrition, the people in Myanmar suffer from economic, political, and
social instability due to the triple burden of impoverishment, the COVID-19 pandemic, and the
military coup (UNDP, 2021). Violent conflict can cause famine (Grebmer et al., 2021), and about
99 million people in 23 nations recently faced starvation due to conflict, including Myanmar
(Action Against Hunger, 2021; UN, 2021). Even before the military coup, according to the UN,
almost 3 million people in Myanmar faced starvation (The World, 2021). Conflict greatly limits
free mobility since food, medicine, transportation, and buying were restricted around the conflict
areas (ACAPS, 2021; Myanmar Now, 2021; OCHA, 2021), resulting in over 13.2 million of the
total population in Myanmar facing moderate or severe food insecurity problems in 2021
(UNHCR, 2021). At the same time, crop production, unfortunately, decreased due to the 2021
floods leading to famine (OCHA, 2021). Hence, food availability, affordability, and accessibility

have become very limited, and it is quite challenging to fix the country’s food crisis.

One of the Indian international online media reported that people are solving starvation problems
in light of the COVID-19 pandemic by eating insects, snakes, and rats during the second
lockdown period in Myanmar (Asiaville Interactive Pvt Ltd, 2020). This highlighted that edible
insects might possibly help to address the food insecurity problem. Belluco et al. (2015) point out
that consuming insects is a recently proposed idea to help alleviate food shortages and famine.
Insects can help alleviate protein shortages and iron deficiency while promoting long-term food
and nutritional security (Smith et al., 2021; Tuhumury, 2021). Regular consumption of edible
insects could, thus, reduce malnutrition (Smith et al., 2021). Even though insects are gaining
popularity as an alternative meat protein globally (Hlongwane, 2021; Kim et al., 2019; Rumpold
and Schllter, 2015, 2013a; Van Thielen et al., 2019), people from traditional entomophagous
areas of Myanmar are still suffering from protein deficiency problems. According to the Ministry

of Health and Sports, one in every three prenatal children in Chin State suffer from anemia due
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to protein and iron deficiency during pregnancy (BNI multimedia group, 2022). Even though
insects have a place in the diet of some ethnic people—mainly from mountainous areas such as
Kayin, Chin, Kachin, Shan, and others (Linn et al., 2016)—entomophagy seems uncommon
among many urban dwellers of the country's central area (Nischalke et al., 2020), apart from giant
cricket consumption. People from some areas are familiar with insect consumption, but it is still
strange to some people from other areas of Myanmar. The reasons behind those differences have
not been investigated, highlighting the need for a comprehensive insect consumption analysis in
Myanmar since information regarding determinants of insect consumption are crucial to evaluate

its capability to fight hunger.

Indigenous traditional culture was decimated during the British colonization, eventually
transforming a traditional civilization into a more westernized one (Gandhi, 2019; Targosz, 2016).
In general, insect consumption in entomophagous countries has decreased, with food provision
from edible insects over the years declining in Asia and Africa (Chakravorty et al., 2013;
Manditsera et al., 2018; Pambo et al., 2018). However, the absence of detailed studies on edible
insect consumption in Myanmar poses uncertainty as to whether traditional insect consumption
is decreasing in the country, as in other entomophagous countries, and whether there is regular
insect consumption or not. Thus, the potential role of edible insects in nutrition in Myanmar
remains unknown (Nischalke et al., 2020). It is crucial to know whether insect consumption is
still favored in traditionally insect-eating regions like before and what factors support or
discourage insect consumption, as such information are important for enhancing entomophagy in
Myanmar. According to Meysing et al. (2021), in countries with conventional insect-eating habits
where chronic malnutrition is prevalent, it is necessary to examine the insect consumption

behavior of the population.

Even if insect consumption can help solve food insecurity and malnutrition, there is a conundrum
in developing the edible insect sector as a long-term solution. In Myanmar, insect consumption is
mainly dependent on wild collections. Overharvesting wild insects, in Myanmar and beyond, may
threaten insect populations, particularly crickets (Spectrum, 2020c). Wild harvesting may
endanger wild species populations and severely affect the environment and society (Spectrum,
2021c). Linn et al. (2016) reported that cutting down the host trees and over-harvesting are the
main problems in edible insect collection and they highlighted the need for some conservation
methods. As Myanmar also faces complex and challenging barriers to conserving its biodiversity
(Sovacool, 2012), there is an urgent need for measures to protect and maintain the survival of the

wide range of wild insect populations, food supply chains, and the environment (Halloran et al.,

9



2015; Linn et al., 2016). While insects are globally interesting as an eco-friendly source for
sustainable food solutions (Igbal, 2020), insect consumption in Myanmar may adversely affect
the environment since it is mostly relying on collecting wild insects. To be a sustainable solution
for all people, this sector should have characteristics of long-term availability, no harmful effects

on the environment, easy accessibility, low costs and good quality (Waddle, 2009).

Nischalke et al. (2020) highlighted that transforming wild harvesters into small insect producers
is necessary for Myanmar to incorporate insects into a sustainable food system. While commercial
insect production is practiced in neighboring countries such as Thailand, generally speaking,
insect rearing in Myanmar is still in its infancy and has yet to establish a foothold in the domestic
food market. Although some entrepreneurs have started rearing crickets recently, market
perception of reared crickets in Myanmar is weak compared to wild-harvested crickets, and the
general populace continues to prefer wild-collected giant crickets due to their perceived delicacy
and size (Nischalke et al., 2020). Mass-producing giant crickets is economically not feasible due
to their extremely long lifespan (Nischalke et al., 2020). According to Myanmar Digital News
(2020), the demand for reared crickets is lower than for wild giant crickets, but there is market
demand for both of them in Thailand, opening up the potential for their export. Hence the need to
explore the domestic demand for reared crickets as food in Myanmar and to assess the potential
viability of local cricket farming and its ability to contribute to sustainable food and nutritional

security in the country.

Little is known about the factors that could potentially promote or inhibit people from consuming
edible insects as an alternative source of animal protein in Myanmar. Thus, this study's problem
statement is concerned with understanding consumers’ behavior towards edible insects in three
main components. The first is from the perspective of food and nutritional security: which
administrative divisions practice entomophagy, what percentage of the population eats insects,
and how frequently do they eat insects? Understanding consumer acceptance towards edible
insects as food is vital because consumer aversion is the main barrier for the insect industry
(Naranjo-Guevara et al., 2021; Van Huis, 2013; Yen, 2009). Second, from the perspective of
insect producers and harvesters, understanding whether people have a strong desire to consume
edible insects and which factors affect their intentions to consume them are critical for their
businesses. It can provide information on potential consumer demand, and its influencing factors
can be helpful for insect producers and harvesters to boost sales of their products. The third is
from a sustainability point of view, as wild insect consumption may threaten some wild insect

species, and rearing insects could serve as an environmentally more friendly alternative to wild
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collections. The consumers’ willingness to eat reared insects as food is a prerequisite for such a

substitution to succeed.
1.4  Research objectives and research questions

The previously identified problems highlight the importance of edible insect consumer studies in
Myanmar to identify the influencing factors on consumer behavior towards edible insects. Greater
understanding in this area could conceivably harness the potential of insects in combating food
insecurity and malnutrition. Hence, the main objective of this dissertation is to explore the people
of Myanmar behavior towards entomophagy and the factors that may attract or dissuade them
from consuming insects as a substitute for conventional meat protein to help understand the

current and future prospects of entomophagy in the country.
This dissertation has four main research questions to cover all three perspectives:
1. How prevalent is entomophagy in Myanmar?

By answering this research question, this dissertation tries to understand Myanmar's overall insect
consumption situation. Information related to how many people practice entomophagy, which
administrative divisions and the kinds of insects they eat, how many people do not practice
entomophagy and what prevents them from trying edible insects were explored. These
information can shed light on the potential of edible insects as alternative food sources and help
to understand the prospects of entomophagy in Myanmar and how to make edible insects more

widely accepted in the country.

2. What factors influence consumer acceptance towards edible insects as food and the

consumption frequency of edible insects?

This dissertation intends to look at people’s acceptance and actual consumption of edible insects
and their drivers to understand the prospects of entomophagy in Myanmar. Acceptance of
entomophagy is a prerequisite for the effective growth of the edible insect sector in Myanmar
(Nischalke, 2020).

3. What factors influence the intention to consume edible insects?

This dissertation explores whether people intend to eat insects shortly and what influences them.
Information on the factors affecting consumption intention will enable the development of
effective marketing strategies and ways to overcome hurdles for enhancing entomophagy in
Myanmar.
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4. What factors influence the consumption intention towards reared crickets?

This dissertation tries to explore the potential roadblocks to reared insects as food in Myanmar as
a prerequisite for promoting insect production in Myanmar. As cricket farming is now being

explored in the country, reared crickets were chosen as the target species.
1.5  Expected contributions

Since edible insects are becoming popular food in many parts of the world, consumer analysis
studies will help identify factors that could potentially encourage or discourage consuming edible
insects as an alternative livestock protein. This research constitutes the first consumer analysis of
edible insects in Myanmar. The findings and implications will provide valuable insights and
suggestions to the value chain actors as well as to research and development officials to enhance
the market of edible insects from the present small-scale to future large-scale production. It will
provide useful information for entrepreneurs who want to start an innovative business, such as
insect rearing. This study also provides information on edible insects that can be used as low-cost,
high-quality, nutritious foods for local and international organizations and government agencies
implementing nutritive foods and supplement provision programs for vulnerable people like
pregnant women, breastfeeding mothers, children, and internally displaced persons. These
organizations, in turn, will benefit from the useful insights of the research in relation to consumer
behavior, which will help them create an effective nutritional initiative. Moreover, policymakers
might recognize insects as a source of food and nutrition as well as a livelihood opportunity if

natural resources are effectively used to contribute to the economy and to reduce food imports.
1.6 Limitations

Initially, it was planned to explore the entire edible insects value chains from producers and
harvesters to final consumers through a pre-survey in Yangon and Shan states. However, the
advent of the COVID-19 global pandemic and the country's dramatic political changes made it
hard to travel, prompting this research to narrow its scope to the consumer perspective. Hence,
this dissertation mainly focused on consumer acceptance, current consumption frequency and
their underlying factors, consuming different types of insects, reasons for not consuming or not
continuing entomophagy, and consumption intentions. Time and financial constraints and the
unstable political situation in Myanmar made it difficult to repeat the survey with the same
respondents. As a result, this study could not investigate whether the consumption intention
turned into actual consumption or whether the factors that affected the intention also affected

actual behavioral actions.
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1.7 Outlines of the thesis

This dissertation is organized into seven chapters addressing the before mentioned four research
questions. Following the introductory Chapter 1, the theoretical background and models of
consumer behavior are presented in Chapter 2. Chapter 3 addresses research question 1, “How
prevalent is entomophagy in Myanmar?”. Chapter 4 reports on “Factors affecting consumption
of edible insects as food: entomophagy in Myanmar” (research question 2), and Chapter 5
describes “Predicting consumers’ intention towards entomophagy using an extended theory of
planned behavior: evidence from Myanmar” (research question 3). Chapter 6 reports on
“Behaviour intention to eat reared crickets in Myanmar: the effects of trust, knowledge, and
perceived quality” (research question 4). Chapter 7 wraps up the dissertation by discussing the
most important findings, drawing a general conclusion and recommendations, and suggesting

directions for future study.
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CHAPTER I

2. Theoretical background and models of consumer behavior

2.1 Definition, theories, and the derived models

Consumer behavior was first described by Walters (1979) as “the process whereby individuals
decide whether what, when, where, how, why and from whom to purchase goods and services.”
Then, it was defined as a multidisciplinary perspective that entails several actions, such as
selection, acquisition, consumption, evaluation, and disposal of goods, services, and ideas
(Schiffman and Kanuk, 2004; Solomon et al., 2006). Consumer behavior explains an individual’s
or group’s feelings, perceptions, desires, and performance (Solomon et al., 2006). According to
Wani (2019) the term consumer behavior encompasses every mental process and physical motion
an individual makes in relation to making a consumption. Commonly, consumer behavior in the
context of food s accessed through consumer acceptance, intention, or actual
consumption/buying (Bos et al., 2013; Hwang and Kim, 2021; Juaneda-Ayensa et al., 2016; Rani,
2014).

Scholars have developed different models and theories to understand consumer behavior (Ajzen,
1991; Bandura, 1989; Davis, 1993; Fishbein and Ajzen, 1975; Gallagher, 2012; Schwartz, 1977).
The applied theories and models vary depending on what the researchers want to explore. Recent
work on the consumption behavior towards edible insects as food focused on consumer
acceptance, actual consumption (consumption frequency), and the intention to consume edible

insects.

For consumer acceptance, MacFie (2007) noted that acceptance by people is said to be the key to
enhancing a food product. Cambridge dictionary defines acceptance as “the general agreement
that something is satisfactory or right” (Cambridge Dictionary, 2020). In the marketing field,
acceptance is the willingness of people to use a new product or service (Adell, 2009b; Dunphy et
al., 1999; Kollmann, 2004; Vaittinen et al., 2019). The absence of prevalence theory, definition,
and measure of acceptance has led to various ways to explore “acceptance” (Adell, 2009a; Adell,
2009b; Schade and Schlag, 2003). Multiple indicators for consumer acceptance of foods have
been proposed, including overall acceptance, attitude, willingness to pay, desire to purchase,
willingness to eat, food perceptions, actual consumption, buying intention, and choice (Adamek
et al., 2018; Baker et al., 2022). In this study, the consumption of edible insects refers to the
consumer acceptance definition by Pilgrim (1957). As consumer acceptance is the main barrier
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for the insect industry (Naranjo-Guevara et al., 2021), exploring it is crucial (Van Huis et al.,
2013).

In the context of food, frequency of consumption is the number of events of eating a specific food
item or a food group at a specific time (Agudo, 2004). Another well-known term for this
phenomenon is repetitive or repeat consumption typical in everyday life; thus, repeating
occurrence is usually assessed to know the frequency (Liu et al., 2011; Wang et al., 2019). It
means eating the same items repeatedly over a specific time (Balintfy and Melachrinoudis, 1982;
Liu et al., 2019). These information are essential for understanding customer satisfaction and
consumption behavior (Fernandez-Alvira et al., 2013; O’Brien, 2021). Research focusing on the
repeated consumption of edible insects can detect how consumers’ attitudes change (Sogari et al.,
2019). Since repetitive consumption reflects the achievement or success of a product showing
how the consumer likes it, many researchers studied the factors affecting the frequency of food
consumption. Consumption frequency, in this study, refers to how often an individual consumes

insects in a year.

Intention, by a simple definition, is a person's level of effort and commitment to completing a
specific behavior (Mamman et al., 2016). Behavioral intention is the perceived possibility that a
person will carry out a particular behavior (Fishbein and Ajzen, 1975). The individual's intention
is the strongest and immediate indicator of implementing the behaviors (LaMorte, 2019); thus, it
helps to tell whether the individual will act in the very near future. Consumption intention, in this
study, refers to an individual’s willingness to consume edible insects and in particular reared

crickets in the very near future.

Regarding consumption behavior, no single theory can fully capture and explain precisely how
consumers behave, as it is a complex process involving multiple actions (Ramya, 2018).
However, there are three most crucial methods for understanding human food consumption
behavior, namely: (a) the economic models, (b) the food choice models, and (c) the Theory of
Reasoned Action/ Theory of Planned Behavior (Gorton and Barjolle, 2013).

2.1.1 The economic models
2.1.1.1 Random Utility Theory (RUT)

The Random Utility Theory (RUT) considers the discrete random choice behavior of the
individual from a finite set (Louviere et al., 2010). RUT is grounded on the idea of stochastic

preferences in which individuals are considered to randomly choose a utility function on each
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selection event (Timmermans, 2001). It assumes that a person has a "utility” for each alternative
option that is specific to the individual and has some components, such as taste preference, that
are invisible to researchers (Gorton and Barjolle, 2013; Louviere et al., 2010). Thus, the
individual utility can be broken down into deterministic and stochastic components. The
deterministic component consists of the attributes of products and characteristics of decision-
makers, while the stochastic component consists of all unobserved elements that influence
choices, such as personal preferences, measurement mistakes, and faulty functional

misspecification (Baltas and Doyle, 2001). RUT assumption can be expressed by:
Unj = Vn] + Enj (1)

an =V (an"snj) 2
Where,

Un; is the utility of alternative j for the consumer i
Vnj is the deterministic component of the utility
X is the attributes of the product

Sh is the attributes of the decision maker

&nj IS the stochastic component of the utility

In the context of food consumption, RUT has been applied, for instance, to assess consumer’s
preferences for extra-virgin olive oil in Catalonia, Spain (Yangui et al., 2014), to analyze the
demand for functional and non-functional dairy products in Germany (Bechtold, 2013), to
examine the choices of consuming dairy products in Poland (Fu and Florkowski, 2011) and to
analyze the choice decision of red sweet peppers in Taiwan (Yeh et al., 2020). However, Baltas
and Doyle (2001) listed some drawbacks of applying RUT, such as 1) the unmanageable problem
when having an excessive number of alternatives, 2) the challenge of including numerous
explanatory factors when working with individual descriptors, 3) aggregation bias resulting from
aggregating alternatives by considering brand as the alternatives, given that one brand may have
multiple products such as different flavors, formulas, etc. (aggregating alternatives may raise
aggregation bias), and 4) bias problem when excluding occasional buyers. RUT considers the
selection among discrete alternatives, whereas our study did not address the alternative selection;

hence, RUT was not utilized in our investigations.
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212 Food choice models

Various food consumption behavior models argue that food consumption, food choice, or
preference is dependent not only on product and consumer attributes but also on environmental
factors (Pilgrim, 1957; Randall and Sanjur, 1981; Shepherd, 1985; Steenkamp, 1993).

2121 Pilgrim’s model

In 1957, Pilgrim established the food acceptance model to organize research in several fields,
particularly in the areas of nutrition and sensorial analysis. His model supports the idea that
perception plays a pivotal role in determining consumer acceptance towards food. Pilgrim
admitted that the operational concept of food acceptance is consumption. As described in Figure
1, this model considers that an individual's perception of food is influenced by three main factors:
1) physiological factors of the individual, 2) sensory factors, and 3) attitude of the individual.
Physiology is an internal aspect related to hunger and appetite, whereas sensation is considered a
result of the combination of the food (stimulus) and the person (receptor). Personal attitude is an
external component impacted by the environment and learning. It suggests that people can form
attitudes depending on their previous experiences. The effects of physiology and attitudes can be
either generally steady or changing over brief intervals regarding food consumption. Pilgrim
(1957) expected those three main factors to interact with each other when influencing food
consumption but he did not investigate their interaction effect and the possibility of the time
effect.

As Pilgrim's model is one of the oldest models, it served as a starting point for many other food
consumption models (Steenkamp, 1993). Sijtsema et al. (2002) pointed out the strengths and
weaknesses of Pilgrim's model. One of its particular strengths is that it considers time-dependent
factors like hunger and the impacts of learning. One of its weaknesses is that this model separated
the individual variables, but in reality, the impact of physiology on attitudes cannot be
disentangled. It has been argued that Pilgrim's model overemphasizes the role of sensory aspects
of food such as taste and texture rather than other significant factors that influence food
acceptability, such as individual difference, cultural norms, social influence, availability and
accessibility of food (Meiselman, 1996; Shepherd and Raats, 2006; Sijtsema et al., 2002).
Meiselman (1996) mentioned that Pilgrim's model may not work for some functional foods that
are fortified or enriched with specific nutrients. This is because Pilgrim's model may help explain
why people like or dislike functional foods based on their sensory qualities, but it may not fully

capture the cognitive beliefs and emotional responses. For example, people may be more willing
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to eat functional foods if they think the ingredients are good for their health, even if they taste or
feel bad. As a functional food, edible insects have become resurgent due to their nutritional

richness. Hence, Pilgrim’s model did not fit with our study.

Food Acceptance

Perception
Physiology Attitudes
(internal) Sensation (external)
Hunger Environmental
Appetite | | Learning
Food Organism
(stimulus) (receptor)
Stable Established
S 2
E . =
A [ Intermittent
Food Recent Food
(other) (other)

Figure 1: Pilgrim’s food acceptance model (Pilgrim, 1957).
2.1.2.2 Randall and Sanjur’s model

Randall and Sanjur (1981) proposed a food consumption model which supports the idea that food
preferences play a vital role in determining people’s food consumption. The three sets of
characteristics—individual, food, and environment—are clearly separated in this model of the
elements determining food preferences (Figure 2). This model was built to validate the importance
of food, individual, and environmental factors in the relationship between food preference and
consumption (Randall and Sanjur, 1981). The authors considered that those three main categories

do not correlate with each other.

Two key considerations were made while selecting the appropriate independent variables for this
model: 1) how often they had been studied separately in prior research, and/or 2) how strongly
they were hypothesized to be related to food preferences (Sijtsema et al., 2002). Individual factors
include, for example, age, gender, education, income, knowledge, skills, and attitude. Food
factors include taste, appearance, texture, price, type, and food combinations, while

environmental factors ranging from the season, employment, location, and family size. Sijtsema
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et al. (2002) mentioned that allocating the variables into the three categories is the first notable
feature of this model. They gave just two examples: the family stage is categorized as an
environmental factor, but it might also be an individual trait as culture influences the food
preparation method, which is itself a feature of the environment. Second, when compared with
Pilgrim’s model, Randall and Sanjur’s model fails to consider the time effect, but the variables in
this model are anticipated to be simple to implement. In a study about food consumption, the
model was applied by Mak et al. (2012) to explore the salient factors affecting tourists’ food
consumption. As our study assumed that the determinant factors of edible insect consumption are
unrelated to each other and since we did not consider time-dependent factors, Randall and Sanjur's

model is deemed more suitable for this study.

Food consumption

Food
preferences

Characteristics of the Characteristics of the Characteristics of the

individual food environment
* Age * Taste » Season
» Sex » Appearance * Employment
 Education » Texture * Mobility
* Income » Cost » Degree of
« Nutrition knowledge « Food type urbanization
« Cooking skills « Method of * Size of family
« Attitudes to health preparation * Stage of family

» Food combinations

Figure 2: Randall and Sanjur’s food consumption model (Randall and Sanjur, 1981).
2.1.2.3 Shepherd’s model

Shepherd (1985) developed one of the food consumption models, which explains food
consumption through food choice. This model considers that food choice plays a key role in
determining food consumption. It is influenced by four factors, namely: food factors, personal
factors, economic and social factors, and attitudes (Figure 3). Food factors include physical
properties (e.g., taste, texture, appearance) and chemical properties (e.g., the amount of protein

or carbohydrates) and nutrient content that might cause physiological effects. Individuals will
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perceive certain food features based on food’s sensory characteristics, such as how it tastes, feels,
and looks. Merely noticing these sensory qualities of a food does not mean that consumers will
definitely choose to eat it; instead, it depends on how much they enjoy such traits in general
(Shepherd and Raats, 1996). Perception of sensory attributes and psychological factors are
categorized as personal factors. Psychological variations such as personality, experience,
emotional state, and beliefs may also influence what people choose to eat. In the context of food
choice, many other elements such as economic and social, cultural, and religious variables, may
also be crucial. Meysing et al. (2021) applied Shepherd’s food consumption model to identify the

variables that account for variations in indigenous consumers' intake rates of insects in

Madagascar.
FOOD PERSON ECONOMIC
AND SOCIAL
Perception of Price
Physical/chemical Sensory Attributes Availability

Nutrient content Appearance, Social/cultural

aroma taste,

Psychological factors
e.g.
Personality,
experience, mood
beliefs
Physiological effects Attitudes
e.g. e.g., to;
Satiety, hunger, Senso.ry
thirst, appetite properties,
health/nutrition,
\ ! /
Food Choice
Food Intake

Figure 3: Shepherd’s food consumption model (Shepherd, 1985).

The difference between this model and Randall and Sanjur's one is that attitude is here a separate
factor influenced by personal factors itself and economic and social factors. Like Pilgrim’s model,
Shepherd’s separated the individual variables, but the effect of physiology on attitudes cannot be
negligible. The physiological consequences, such as satiety, hunger, thirst, and appetite, that

individuals experience can vary over time according to a number of circumstances and reasons.

20



The model might not take these differences into account, which could reduce its prediction power
(Baumont et al., 2000; Vermeir and Verbeke, 2006; Wansink and Van Ittersum, 2003). Thus, our
study did not apply Shepherd’s food consumption model.

2124 Steenkamp’s model

Steenkamp (1997) developed a food choice model to explain consumer behavior towards food.
He considered that even though there are some discrepancies among the above-described three
food choice models, all of them generally consider: 1) food attributes, 2) consumer characteristics,
and 3) environmental factors as determinants of food consumption. Determinant classifications
are different from each other. For instance, Pilgrim (1957) classified sensory perception as a
separate category, but Shepherd (1985) saw sensory perception as part of the individual-related
factors, while Randall and Sanjur (1981) grouped it under the food attributes (Steenkamp, 1993).
Although their boundaries are ambiguous, Steenkamp believes that all those factors are important
in investigating food consumption habits (Steenkamp, 1993); hence all three categories were used

in his model (Figure 4).

Properties of the food

- Physiological effects

- Sensory perception

y
Decision process

Need recognition

Person-related factor - ; '

erson-related factors Search for information Environmental factors
Biological > Evaluation - Economic
Psychological i - Cultural
Socio-demographic Choice - Marketing

Figure 4: Steenkamp’s consumer behavior towards food model (Steenkamp, 1997).

Person-related factors include biological, psychological and socio-demographic factors.
Properties of food are physical, chemical, and nutrient content that influence physiological and

sensory perception, while environmental factors include economic, sociocultural, and marketing
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factors. Steenkamp’s model assumes that those factors influence the decision-making process. In
his model, the decision-making process can be broken down into four stages: (1) problem
identification, (2) acquiring information, (3) evaluation, and (4) choice. He considered that
acceptance or rejection of certain foods is related to the expected consequences of consumption.
The consequences could promptly or gradually be: 1) physiological, such as sickness or a
satisfying feeling; 2) psychological, such as feeling uncomfortable; or 3) social, such as being
unsuitable to their culture or social status. Furthermore, those three main factors have a mutual
effect. Salazar-Ordofiez et al. (2018) applied Steenkamp’s model with the integration of the
Theory of Reasoned Action (TRA) to understand the product differentiation failure in olive oil
markets in Spain. Steenkamp’s model believes consumers make logical judgments based on
specified criteria, but in reality, consumers may make more complicated decisions based on
emotions, attitudes, and other factors (Banovic’, 2009; Paasovaara, 2011; Ravi Dhar & Klaus
Wertenbroch, 2000). On the other hand, this model was established for industrialized countries,
and there is no prior literature that used this model in developing countries (Banovic”, 2009; P. J.
Chen & Antonelli, 2020; Gomes et al., 2017; Paasovaara, 2011; Wier et al., 2008). As our study

was conducted in Myanmar, a developing country, Steenkamp’s model was not chosen.
2.1.25 Furst et al.’s model

Furst et al. (1996) created a food choice process model based on grounded theory to better
comprehend the multifaceted nature of food selection. This model postulates that making food
selections involves more than just deliberate thought; it also involves unconscious, habitual, and
automatic processes. The model has three fundamental aspects influencing food choice (Figure
5).

The first component is the life course about food consumption experiences from the past and
present. Present food consumption patterns can only be understood by considering people's
trajectories—the evolution of their ideas, emotions, strategies, and behaviors over time (Furst et
al., 1996). The second component is an influence that includes five factors, namely ideas, personal
factors, resources, social factors, and contexts. Ideals set eating standards that are culturally
learned from families and societies (Ito et al., 2018). Each person has his/her own ideals by which
she/he measures and evaluates whether his/her eating habits is "proper,” "normal,"
"inappropriate,” or "unacceptable™ (Sobal and Bisogni, 2009). Personal factors relate to individual
physiological and psychological traits (Ito et al., 2018). There are two types of resources: tangible

(such as money, machinery, vehicles, and space) and intangible (culinary knowledge, skills and

22



time) (Gorton and Barjolle, 2013; Ito et al., 2018). Social factors are a person's network of ties
that can either restrict or aid his/her ability to make food-related decisions (Sobal and Bisogni,
2009). Families and society are the most important set of interpersonal relationships affecting
food choices (Gorton and Barjolle, 2013). Contextual factors include the social environment, i.e.,
the economy, government regulations, and the media, as well as the physical environment, which
encompasses things like the climate, physical features, and other material items that either
stimulate or limit the food choice decisions (Sobal and Bisogni, 2009). The third component of
the paradigm - the personal food system - involves mental processes that transform food decisions
in a specific situation. This includes value negotiations such as sensory perceptions, money,
convenience, health/nutrition, connections, and quality and strategies that reflect the consistent
pattern of behavior choices (Gorton and Barjolle, 2013). A diabetic, for example, may prioritize

health over other values such as taste, cost, convenience, and relationships (Sobal and Bisogni,

2009).
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Figure 5: Furst’s food choice process model (Furst et al., 1996).

In the context of food consumption, this model has been applied, for instance, to investigate the
impact of weather in the process of choosing food in Japan (Ito et al., 2018). The model's
constructionist foundation means that it may not accurately reflect the interplay of factors such as
biology, behavior, culture, and society (Sobal and Bisogni, 2009). Sobal et al. (2006) observed
that it is challenging to determine the precise function of each subcomponent because some
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subcomponents overlap and interact with one another. Hence, this model was not applied in our

study.
2.1.3 Theory of Reasoned Action and Theory of Planned Behavior

The Theory of Reasoned Action (TRA) is also a well-known theory developed by Fishbein and
Ajzen (1975) for predicting consumer behavior (Hosseini et al., 2015; Hussain et al., 2016;
Mohanty, 2020; Wilujeng et al., 2019). TRA was not intended explicitly to explore food choice,
although it has been frequently utilized for this purpose (Gorton and Barjolle, 2013). As shown
in Figure 6, the three fundamental elements of TRA, which originated in social psychology, are
attitude, subjective norms, and behavioral intention (Ajzen and Fishbein, 1980; Fishbein and
Ajzen, 1975).

The basic idea of TRA is to explain behavior under the complete volitional control of the
consumer (Ajzen, 1991; Fishbein and Ajzen, 1975; Madden, 1992). According to this theory, the
behavioral intention that determines individual behavior is a function of attitude and subjective
norms, in which attitude is shaped by behavioral beliefs, and subjective norms are shaped by
normative beliefs (Towler and Shepherd, 1992; Zhang, 2018). Thus, a food's nutritional value and
health impacts are less influential than a person's beliefs about them in shaping their decision
(Shepherd and Raats, 1996).

Attitude
towards
Behaviour

Behavioral

) Behavior
Intention

Subjective
Norms

Figure 6: The Theory of Reasoned Action model (Ajzen, 2002).

According to the TRA proposed by Fishbein and Ajzen (1975), evaluation of attitudes should be
made in reference to the act of engaging in the behavior itself instead of in relation to any
particular items, persons, or events, i.e., attitudes towards entomophagy would be evaluated rather

than attitudes towards edible insects. When dealing with people who cannot exercise voluntary
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control, the TRA encounters some obstacles. As a result, the Theory of Planned Behavior (TPB)
came into place (Ajzen, 1991; Fishbein and Ajzen, 2011).

TPB, developed by Ajzen in 1985, assists in understanding behavior. It is one of the most
frequently applied and tested models for predicting human behavior (McEachan et al., 2011) and
is prominent in behavioral intention studies on edible insect consumption (Mancini et al., 2019;
Menozzi et al., 2017). TPB was originally developed as an extended TRA model, modified by
adding perceived behavioral control derived from self-efficacy theory to predict more accurately
under incomplete volitional control (Ajzen, 1991; Madden, 1992). It is “a full-fledged social
psychology theory” that can predict human behavior (Zhang, 2018, p.1). According to Ajzen
(1991), TPB accurately predicts behavior intention with the help of attitude, subjective norms,

and perceived behavior control (Figure 7).

Behavioural
Attitude

Subjective

Norms Behavior

Perceived
Behavioural
Control

Figure 7: The Theory of Planned Behavior model (Ajzen, 2008).

Behavioral intention is an individual’s willingness to carry out the specific behavior that would
typically occur before the actual behavior. Thus, it is the best indicator of the particular action
that happens immediately (Ajzen, 1991). Attitude, the first component of TPB, indicates a
person’s optimistic or pessimistic view of something or someone. Attitude is guided by behavior
beliefs that refer to a person's belief about the effects of a particular behavior (Arafat and
Mohamed Ibrahim, 2018). The second component, subjective norms, refers to people's social

influence around an individual influencing them to do something. Subjective norms are
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characterized by normative belief, which refers to the expectation that an essential individual or
group of individuals will agree and favor a specific action (Trafimow, 2007). The third
component, perceived behavioral control, relates to the individual’s ability to do something.
Behavioral control is influenced by control beliefs, which are beliefs regarding the existence of
circumstances that may facilitate or hinder the accomplishment of a behavior (Arafat and
Mohamed Ibrahim, 2018).

One of the main advantages of TPB is that it is flexible enough to incorporate additional constructs
into the model; some researchers developed their research models by combining relevant factors
adopted from different contexts pertinent to their situation to enhance and improve the predictive
ability of the specific models. Some researchers use all three TPB constructs (attitude, subjective
norms, and perceived behavior control) when exploring behavior intention. Some add extra
constructs from behavioral theory to TPB and exclude some constructs depending on their
research needs. For example, some edible insect studies added new constructs, such as ascribed
responsibility (Choe et al. 2020), phobia (Bae and Choi 2020), the interaction of self-identity and
familiarity (Pambo et al. 2018), environmental concerns (Chang et al. 2019), and safety
(\Vartiainen et al. 2020). For including additional elements to the theory, there are some criteria
such as: (1) added variables should be behavior-specific, (2) should be the determinants of
intention and behavior, (3) should be independent of the existing three factors, (4) should apply
to a variety of behaviors, and (5) to be part of the theory, they should help increase the estimation
of intention or behavior (Fishbein and Ajzen, 2011). Last but not least, the TPB research results

can be easily used to make interventions (Dunn, 2008; Pambo, 2018).

The unique idea behind the TRA and TPB was that other elements, such as socio-demographic
characteristics, should influence behavior through the components of TRA and TPB, such as
attitudes, subjective norms, perceived behavioral control and intention. In other words, those
factors should have indirect rather than direct effects on behavior (Shepherd and Raats, 1996).
Ajzen and Albarracin (2007) mentioned that TPB emphasizes particular behaviors without
ignoring broader dispositions, demographics, or other elements commonly studied in social
psychology and relevant fields. According to them, dispositions comprise individual
characteristics such as global attitudes, personality traits, self-esteem, emotions, and intelligence.
Demographics include age, gender, ethnicity, income, education, and religion. Experience,
knowledge, and media exposure can be considered as other factors. Ajzen and Albarracin (2007)

refer to all those factors as background factors and acknowledge the indirect effect of those factors
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on behavior via behavioral beliefs (attitude), normative beliefs (subjective norms), and control

beliefs (perceived behavioral control).

Various behavior intention studies regarding edible insect consumption were primarily based on
TPB (Bae and Choi, 2020; Mancini et al., 2019; Menozzi et al., 2017). Those studies examined
the influential factors on consumer intention, purchase intention, and actual behavior towards
insect foods. These studies verified how suitable the TPB is for consumption intention towards
edible insects. As this research is not restricted to examining behaviors only under complete

volitional control, TPB seemed to be more appropriate than TRA.
2.1.4 Selection of adaptable theory and model for the current study

As stated previously, the present study looked into consumer behavior towards edible insects as
food, encompassing consumer acceptance towards edible insects, the consumption intention
towards edible insects, and the consumption frequency of edible insects. Randall and Sanjur's
(1981) model was applied to explore the direct effects of individual, product and environmental
factors on consumer acceptance and consumption frequency. At the same time, TPB was selected
to predict consumer intention to consume edible insects from a psychological point of view
because TPB is flexible to add extra components based on previous literature and considered the
effect of background factors. The indirect effects of individual and environmental (in our study,
we use the term household-level) factors on consumption intention through TPB’s components
were also explored. Hence, the theoretical framework of this dissertation was based on TPB and

Randall and Sanjur's (1981) model to understand insect consumption behavior in Myanmar.
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CHAPTER 11

3. How prevalent is entomophagy in Myanmar?

3.1 Abstract

Insect consumption as food for humans is necessary from a food security perspective. The
growing significance of this practice has drawn the attention of many researchers studying edible
insects from several different perspectives. Still, a significant gap in the literature remains, as
many studies have focused on consumer analysis in non-entomophagous western countries. There
is also a need for consumer study in entomophagous countries with a prevalence of malnutrition,
where the trend of entomophagy practices has instead been downward. This study examines the
overall insect consumption situation in Myanmar, an entomophagous country. Telephone
interviews with 872 citizens were conducted from March to June 2021 in Myanmar. The data
were analyzed through descriptive statistics. The study revealed that about three-quarters of
respondents in Myanmar had consumed insects. Most still practice entomophagy, which is
prevalent in both states and regions. However, the average consumption frequency was only five
times a year. The available insect varieties differed from region to region, ranging from 6 to 19.
Some species, such as crickets, were known in every administrative division, while others were
found in only one or two areas. Crickets are the most consumed and favorite edible species in
Myanmar, followed by bees and bamboo worms. The main reasons mentioned by non-consumers
for not eating insects are phobia, distastefulness, never having tried insects, and assuming
entomophagy to be a bad habit. Meanwhile, unavailability, expensiveness, childhood habits,
dislike, and health problems were the five main reasons for not continuing the entomophagy
practice. Governments and organizations should encourage entrepreneurs and business owners to
invest in the insect sector, and wild insect harvesters should transform them into miniature
livestock farmers by offering them with training in insect-rearing and the necessary facilities to

ensure a steady supply of edible insects.
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3.2 Introduction

Human beings are omnivores and eat plants and animals to obtain energy and nutrients. Even
ancient people had an “insect-eating habit” (Robert, 2008; Van Huis, 2013; Yen, 2009).
“Entomophagy,” also known as “insectivory,” is the technical term for the insect-eating habit
(Meyer-Rochow, 2010). The Cambridge Dictionary defines “entomophagy” as “the practice of
humans eating insects as food” (Cambridge Dictionary, 2020). Therefore, entomophagy is not a
novel concept (Van Huis, 2013). Three hundred indigenous societies practice entomophagy in
113 nations across the globe (MacEvilly, 2000). This habit depends mainly on the culture and
religion of the community (Jansson and Berggren, 2015). Jongema (2017) listed 2,403 species of
edible insects worldwide. Among these, 717 species are from the order Coleoptera. Other orders
include Lepidoptera, Hymenoptera, Orthoptera, and Hemiptera. Consumed species vary widely
based on the different ecosystems and climatic conditions. Popular edible insect species are
butterflies and moths, beetles, ants, bees, wasps, grasshoppers, crickets, cockroaches, termites,
dragonflies, bugs, and cicadas (Van Huis et al., 2013).

Since the food sector faces challenges driven by the increasing global human population,
decreasing cultivable land, water scarcity, and climate change (Ebenebe et al., 2017; Fitton et al.,
2019; Misra, 2014; Sachs, 2009), edible insects have reemerged as an alternative option for
animal protein (Belluco et al., 2013; Gere, 2017; Kinyuru et al., 2015; Sogari et al., 2019; Tang
et al., 2019). Insects usually have a relatively high protein content, followed by fat, vitamins, and
minerals (Rumpold and Schluter, 2013b; Van Huis and Oonincx, 2017). The average protein
content ranges from 35% to 61%. All essential amino acids, comparable to conventional meats,
such as beef and pork, and two familiar plant-based protein sources, such as cereal and pulses,
are provided by insects (Bukkens, 1997; Rumpold and Schluter, 2015). The amino acid
composition of about 100 edible insect species ranges from 10% to 30%, including 35%-50% of
all amino acids. This amino acid content is in line with the standards of the World Health
Organization (WHO) and the Food and Agriculture Organization of the United Nations (FAQO)
(Xiaoming et al., 2010). Many edible insects have 10%-50% fat. The especially fat content of the
larvae and pupae stages is higher than that of the adult stage. Fatty acids of edible insects differ
from animal fat in that it contains a high concentration of fatty acids required by the human body.
Lipid components, such as phosphatide, found in edible insects are beneficial for human health
(Xiaoming et al., 2010). Vitamins A and B1, thiamin, B2, riboflavin, B3, niacin, B6, D, E, K, C,
and carotenes are some of the essential vitamins rich in edible insects (Payne et al., 2016;

Xiaoming et al., 2010). Minerals (e.g., calcium, zinc, and iron) are frequent in edible insects.
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Additionally, iodine, sodium, potassium, copper, manganese, and phosphorus are also available
in edible insects (Xiaoming et al., 2010). Payne et al. (2016) noted that micronutrients are often
deficient in regions with high food scarcity. Still, these nutrients are notably abundant in insects.
Therefore, it can be helpful to people in food-insecure areas if they are encouraged to eat insects.

Apart from their nutritional value, edible insects have vital features, such as a high food
conversion capacity when compared to traditional animals, more effective use of organic waste
than conventional agriculture, and production capacity with low inputs or without additional
inputs, such as land, water, or chemical inputs (DeFoliart, 1989). Thus, edible insects may be
viable for developing countries with rooted entomophagy, where malnutrition persists.
Nonetheless, some studies have revealed that entomophagy habits have decreased in
entomophagous countries (Hartmann et al., 2015; Pambo et al., 2018; Yen, 2009).

Myanmar is a traditional entomophagous country where malnutrition is prevalent. Three clinical
types of protein—energy malnutrition— underweight, stunting, and wasting— are visible among
children under 5 years of age (Health in Myanmar, 2014). About 19% of children were
underweight, 27% were stunted, 7% were wasted (acute weight loss) in 2018 (UNICEF and
WHO, 2020), and 45% of deaths under five years of age are caused by various malnutrition types
(UNICEF, 2014). On the other hand, people from Myanmar suffer from economic, political, and
social instability due to the COVID-19 pandemic and the military coup in 2021 (UNDP, 2021).
Therefore, over 13.2 million people in Myanmar face moderate or severe food insecurity
problems (UNHCR, 2021). Since insects are both nutritious and free food, insect consumption
has recently been recommended for solving world hunger and malnutrition (Belluco et al., 2015).
Thus, knowing if entomophagy can relieve current problems is necessary. Given this context, this
study explores the overall insect consumption situation in Myanmar by examining which
administrative divisions extensively practice entomophagy and which administrative divisions do
not practice it at all. We tried to identify insect consumers, consuming insect varieties, preferably
insect varieties, and barriers to insect consumption. The findings may help policymakers
comprehend edible insects as a source of income and food security solutions and implement

insect-based nutrition initiatives to alleviate malnutrition in Myanmar.

3.3 Method

There are 15 administrative areas in Myanmar—seven states, seven regions, and one union
territory (MIMU, 2015). Regions are generally densely populated, and states are sparsely

populated. Therefore, the adequate representation that covers the whole country is needed. The
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entire Myanmar country was considered the research area in this study, including all
administrative divisions. This study applied quota sampling to obtain enough samples for sparsely
populated areas. Quota sampling is often used to obtain enough samples for a small group in a
community (lliyasu and Etikan, 2021). Moreover, it helps to accurately reflect the whole
population (lliyasu and Etikan, 2021). Thus, quota sampling was suitable to represent all areas in
Myanmar. A semi-structured questionnaire was used to obtain information about insect
consumption. Telephone interviews with the citizens were performed from March to June 2021
in Myanmar. After dialing 18,694 cell phone numbers, only 15% of the respondents gave their
consent. Data from 872 respondents were collected, with 427 males and 445 females comprising

our sampling universe. Descriptive statistics were used to analyze the data.

3.4 Results

34.1 Identifying edible insect consumers

The collected data cover all regions of Myanmar, representing the entire country, as shown in
Table 1. Respondents were classified into three types when it came to insect consumption. Type
| people have consumed insects in the past and present. Thus, they can be considered insect
consumers. In other words, they accept edible insects as food. Type Il people have consumed
insects in the past but have not practiced insect consumption habits in recent years. Types | and
Il people have insect consumption experiences. Type Ill people have never tried consuming
insects; thus, they are regarded as non-insect consumers or individuals with no insect consumption

experiences.

Type | accounted for 67% of the total respondents in the whole country, followed by Type IlI,
with 28%, and a minority (5%) was under Type Il. The number of insect consumers (Type I) was
higher than the other two types in almost all areas except the Mon and Magway regions. The
highest percentage of insect consumers was observed for the Kayah state, with 88% of
respondents, followed by Rakhine with 87% and Kachin with 84%. The consumer percentage of
all administrative divisions formed more than half of all respondents, ranging from 56% to 88%,
except for the Mon and Magway regions. The consumer percentage in the Mon and Magway
administrative divisions was the lowest, at 32% and 42%, respectively. Type Il respondents were
primarily found in Naypyitaw (16%), but none were from the Kayah, Shan, and Tanintharyi

regions. Consequently, Type 111 was mainly found in Mon, Magway, and Chin states.
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Table 1: Three types of respondents by administrative division regarding edible insect

consumption.

o States and Total Type | Type Il Type Il
regions respondents | Frequency | % | Frequency | % | Frequency | %
A | States 256 178 69 10 4 68 27
1 | Kachin 25 21 84 2 8 2 8
2 | Kayah 25 22 88 - 0 3 12
3 | Kayin 24 18 75 1 4 5 21
4 | Chin 25 14 56 1 4 10 40
5 | Mon 28 9 32 2 7 17 61
6 | Rakhine 46 40 87 4 9 2 4
7 | Shan 83 54 65 - 0 29 35
B | Regions 616 409 66 33 6 174 28
8 | Ayeyarwady 87 65 75 1 1 21 24
9 | Bago 70 49 70 3 4 18 26
10 | Magway 48 20 42 5 10 23 48
11 | Mandalay 137 89 65 8 6 40 29
12 Naypyltaw 25 16 64 4 16 5) 20

(Union territory)

13 | Sagaing 76 48 63 5 7 23 30
14 | Tanintharyi 24 17 71 - 0 7 29
15 | Yangon 149 105 70 7 5 37 25
Total 872 587 67 43 5 242 28

Out of all the states, 73% of the respondents had insect consumption experiences. Among them,
69% were still practicing entomophagy. The rest (27%) did not have insect consumption
experience. In the regions, 72% had insect consumption experiences. Among them, 66% still
practised entomophagy. In contrast, 28% did not experience insect consumption. Thus, the
distribution of all respondents in states and regions was not very different. The consumer rate was
moderate in the central part of Myanmar (Sagaing, Magway, Mandalay, and Naypyitaw), except
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in Magway. On average, 6 in 10 people are insect consumers in the central regions. Hence,
entomophagy is widespread in the central region of Myanmar. In the whole country, 72% of the

respondents had had an insect consumption experience, while 67% were insect consumers.
3.4.2 Distribution of insect consumption frequency by administrative divisions

The distribution of insect consumption frequency was different from one area to another, as
shown in Figure 1. The maximum consumption frequency was 55 times a year in Yangon, which
might be related to the ready availability of edible insects in Yangon, and Kachin followed with
53 times. The minimum insect consumption frequency was once a year throughout the country,

except in Sagaing and Shan, where it was twice a year.

The administrative divisions can be classified into five groups according to the average insect
consumption frequency. Group 1 includes the states of Yangon, Kachin, Rakhine, and Shan,
shown in green, with the highest average insect consumption frequency of seven times per year.
Group 2 includes the Chin and Sagaing regions in red, with the second-highest average insect
consumption frequency of five times per year. This is followed by Group 3, with four times the
average consumption frequency consisting of regions of Bago and Mandalay, represented by the
gray color. Group 4, in yellow, with an average consumption frequency of three times a year,
included the Kayin, Ayeyarwady, Magway, and Naypyitaw regions. Finally, Group 5 on the map
is shaded in blue, representing three administrative divisions, namely Kayah, Mon, and
Tanintharyi, where the average consumption frequency of edible insects was only twice a year.
Thus, the average insect consumption frequency across the administrative divisions ranged from

twice to seven times per year.
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Figure 8: The annual insect consumption frequency in Myanmar.

34



3.4.3 Available and consumed edible insect varieties in each administrative division

The types of insects available were not identical from one administrative division to another, and
the types of insects currently eaten differed from one area to another (Table 2). Respondents said
that the number of available insect species in the Magway region was the smallest (only six
varieties). In contrast, the highest number was found in the Yangon and Mandalay regions, with
19 species each. As wide varieties of edible insects were available in Yangon and Mandalay, the
number of edible insect varieties currently consumed was also the highest, with 17 and 16 species,
respectively. At least eight edible insects were found in Kayah, Kayin, and Mon. Still, the number
of insect species consumed by the respondents during this period was surprisingly low. Twelve
insect species were available in Kayah, but they only ate crickets. Similarly, eight species of
edible insects were available in Kayin, but only crickets and termites were consumed.
Furthermore, although ten species of insects were available in the state of Mon, only three insect
species—crickets, termites, and wood borers—were eaten. Cricket consumption was found in all

15 administrative divisions in Myanmar.

Some insects, such as crickets and bees, were available in every state and region. At the same
time, some species, namely back swimmers, banana skippers, dinorid bugs, dragonflies, longhorn
beetles, predaceous diving beetles and water beetles, were more region-specific. For example,
dinorid bugs were found in Kachin and Mandalay, whereas common emigrants were consumed
only in the Shan and Yangon areas. The same was true for banana skippers, as they were
exclusively found in the Mandalay region, while back swimmers were consumed solely in
Rakhine. Only in the administrative divisions of Rakhine and Yangon were water beetles found
and consumed. Respondents from the states of Kayah and Kayin acknowledged eating insects
like dragonflies but did not directly say that they did so recently. Similarly, only people from the
Mon, Rakhine, Ayeyarwady, and Mandalay regions mentioned eating longhorn beetles, although
they did not report eating such insects recently. People from the Rakhine and Yangon
administrative divisions mentioned the existence of predatory diving beetles, but they did not say

that they had eaten them in recent years.
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Table 2: List of available and consumed edible insect species in each administrative division®.

States and Name of available Name of consumed edible insect
regions edible insect varieties varieties in recent years
Bamboo worms, Bees, Cicadas, Crickets, | Bamboo worms, Bees, Crickets,
Dinorid bugs, Dung beetles, Grasshoppers, | Cicadas, Dinorid bugs,
Kachin Hornets, Palm weevil larvae, Rhinoceros | Grasshoppers, Hornets,
beetles, Silkworms, Termites, White grubs, | Rhinoceros beetles, Silkworms,
Wood borers White grubs
Bees, Cicadas, Crickets, Dragonflies,
Dung Beetles, Giant water bugs,
Kayah Grasshoppers, Weaver ants, Termites, Crickets
Water scavenger beetles, White grubs,
Wood borers
Bees, Crickets, Dragonflies, Dung beetles,
Kayin Grasshoppers, Palm weevil larvae, Crickets, Termites
Silkworms, Termites
Bamboo worms, Bees, Cicadas, Crickets, )
] Bamboo worms, Bees, Cicadas,
Chin Dung beetles, Grasshoppers, Hornets, ) )
) ) Crickets, Hornets, Silkworms
Silkworms, Termites
Bamboo worms, Bees, Crickets, Dung
beetles, Longhorn beetles, Palm weevil
Mon . . Crickets, Termites, Wood borers
larvae, Rhinoceros beetles, Silkworms,
Termites, Wood borers
Back swimmers, Bees, Cicadas, Crickets, | Bamboo worms, Bees, Back
Dung beetles, Giant water bugs, swimmers, Crickets, Dung
Grasshoppers, Longhorn beetles, Palm beetles, Giant water bugs,
Rakhine . -
weevil Iarvae, Predaceous d|V|ng beetles, Grasshoppers’ Palm weevil
Weaver ants, Water beetles, Water larvae, Water beetles, Water
scavenger beetles scavenger beetles, White grubs

4 Some respondents were unable to accurately answer the variety of insect and only answered beetle, bug, local
name etc., and could not clearly describe the type and shape. The interviewer named possible types of insects to get
the real name of insect varieties, but their answers do not match. Thus, their answers were left out.
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States and Name of available Name of consumed edible insect
regions edible insect varieties varieties in recent years
Bamboo worms, Bees, Cicadas, Common
emigrants, Crickets, Dung beetles, Bamboo worms, Bees, Crickets,
Shan Hornets, Palm weevil larvae, Rhinoceros Cicadas, Common emigrants,
beetles, Silkworms, Water scavenger Dung beetles, Hornets, Water
beetles, White grubs scavenger beetles
Bamboo worms, Bees, Crickets, Dung
beetles, Diving beetles, Giant water bugs, Bamboo worms, Bees, Crickets,
Grasshoppers, Longhorn beetles, Hornets, Diving beetles, Giant water bugs,
Ayeyarwady Palm weevil larvae, Weaver ants, Grasshoppers, Hornets, Palm
Rhinoceros beetles, Silkworms, Wood weevil larvae, Weaver ants,
borers Rhinoceros beetles, Wood borers
Bamboo worms, Bees, Crickets, Dung
beetles, Giant water bugs, Palm weevil Bees, Crickets, Dung beetles,
Bago larvae, Rhinoceros beetles, Silkworms, Giant water bugs, Rhinoceros
Water scavenger beetles beetles, Water scavenger beetles
) Bamboo worms, Crickets, Palm
Magway Bamboo worms, Bees, Crickets, Palm weevil larvae, Weaver ants,
weevil larvae, Weaver ants, Silkworms
Silkworms
Banana skippers, Bamboo worms, Bees, Banana skippers, Bamboo worms,
Cicadas, Crickets, Dung beetles, Dinorid | Bees, Cicadas, Crickets, Dung
bugs, Diving beetles, Giant water bugs, beetles, Dinorid bugs, Diving
Mandalay | Grasshoppers, Hornets, Longhorn beetles, | beetles, Grasshoppers, Hornets,
Palm weevil larvae, Weaver ants, Palm weevil larvae, Weaver ants,
Rhinoceros beetles, Silkworms, Termites, | Rhinoceros beetles, Silkworms,
Wood borers, White grubs Wood borers
Bamboo worms, Bees, Crickets, Dung Bees, Crickets, Diving beetles,
beetles, Diving beetles, Palm weevil Palm weevil larvae, Weaver ants,
Naypyitaw | larvae, Weaver ants, Rhinoceros beetles, | Rhinoceros beetles, Silkworms,

Silkworms, Termites, Water scorpions,

Water scavenger beetles

Termites, Water scavenger

beetles
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States and Name of available Name of consumed edible insect

regions edible insect varieties varieties in recent years

Bamboo worms, Bees, Crickets, Cicadas, | Bamboo worms, Bees, Crickets,
Sagaing Diving beetles, Giant water bugs, Palm Diving beetles, Giant water bugs,

weevil larvae, Silkworms, White grubs White grubs

) . ) Bees, Crickets, Diving beetles,
Bees, Crickets, Diving beetles, Durm stick )
_ ] _ Durm stick borers, Hornets, Palm
Tanintharyi | borers, Hornets, Palm weevil larvae, ) )
) ) weevil larvae, Rhinoceros beetles,
Rhinoceros beetles, Termites )
Termites

Bamboo worms, Bees, Cicadas, Common | Bamboo worms, Bees, Cicadas,
emigrants, Crickets, Diving beetles, Dung | Common emigrants, Crickets,
beetles, Giant water bugs, Grasshoppers, | Diving beetles, Dung beetles,
Hornets, Palm weevil larvae, Predaceous | Giant water bugs, Grasshoppers,
Yangon diving beetles, Weaver ants, Rhinoceros Palm weevil larvae, Weaver ants,
beetles, Silkworms, Termites, Water Rhinoceros beetles, Silkworms,

beetles, Water scavenger beetles, Wood Termites, Water beetles, Water

borers scavenger beetles, Wood borers

The varieties of insects consumed differed by area, but crickets were consumed countrywide. On
average, one to three different kinds of insects were eaten (Table 3). The highest average number
of edible insect varieties consumed was in Kachin, with three insect varieties. At the very least,
every individual consumer in each administrative division consumed one kind of insect. In
Kachin, Mandalay, and Yangon, people ingested up to six different types of insects. One hundred
percent of the respondents in Kayah state consumed only one kind of insect, cricket. The state of
Kayin came in second, with 94% of the respondents eating cricket only. The percentage of
respondents who said they exclusively consumed one kind of insect varied widely among
administrative divisions, with the lowest percentage found in Kachin state (19%). Next were the
regions of Naypyitaw (38%), Shan (39%), Rakhine (43%), Tanintharyi (44%), and Yangon
(46%). Therefore, almost half of the respondents in those six administrative divisions consumed
at least two types of edible insects, while most insect consumers in the other nine administrative

divisions consumed just one variety.
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Table 3: Number of edible insect varieties consumed and percentage of consumers who

consumed only one variety of edible insects in each administrative division.

Number of consumed edible Consumers who
_ o Consumers who
States and insect varieties in the last year consumed only one
) consumed only o )
regions _ edible insect variety
Minimum | Maximum | Average cricket (%) _ . .
(including cricket) (%)
Kachin 1 6 3 5 19
Kayah 1 1 1 100 100
Kayin 1 2 1 94 94
Chin 1 5 1 71 79
Mon 1 3 1 78 89
Rakhine 1 4 2 30 43
Shan 1 4 2 11 39
Ayeyarwady 1 4 1 43 72
Bago 1 3 2 46 50
Magway 1 2 1 65 65
Mandalay 1 6 2 49 66
Naypyitaw 1 3 2 38 38
Sagaing 1 3 1 75 75
Tanintharyi 1 5 2 25 44
Yangon 1 6 2 41 46
3.4.4 Consumer-preferred varieties of edible insects

When identifying the consumer-preferred edible insect species, participants were found to be
currently eating insects (587 respondents). They said crickets are often the most popular choice
(Figure 2). Cricks were voted favorite by 50% of the respondents. Bees came in second place
(14%), followed by bamboo worms (8%) and dung beetles (5%). Palm weevil larvae, water
scavenger beetles, diving beetles, and giant water bugs were also mentioned, accounting for 3%
of the preferred varieties. Other varieties include cicadas, dinorid bugs, drumstick borers,
grasshoppers, hornets, red ants, rhinoceros beetles, silkworms, termites, white grubs, and wood
borers were also preferred by the respondents. Still, only less than 3% of the respondents preferred

each variety. Therefore, all these varieties were combined and labeled as others.

39



Giant water bug

Diving beetle . 3%

Water scavenger beetle

Palm weevil larvae 3%
Dung beetle - 5%
Bamboo worm 8%
Bee 14%
0 50 100 150 200 250 300 350

Number of respondents

Figure 2: Consumer-preferred varieties of edible insects in Myanmar.
3.45 Reasons for not consuming insects

When non-consumers were asked why they had never tried edible insects, they mentioned 14
reasons for not consuming them, as shown in Table 4. Each respondent revealed at least one to a
maximum of four reasons. In detail, 32% of the non-consumers feared insects, and 18% were
disgusted. Another 18% said they had never tried eating edible insects or had no entomophagy
habits, while 16% said they disliked entomophagy or believed it was distasteful. Unavailability
and inaccessibility were factors mentioned by 7% of the respondents. Another 7% of the
respondents thought insects were dirty food, and 3% feared eating insects would cause health-
related problems. In some cases, other considerations, such as being expensive (3%), being
forbidden by their religion (2%), and disliking eating them (2%), were stated. About 2% did not
want to eat beneficial insects, and another 1% were uncomfortable eating insects. Strangely, 1%

of the respondents did not know about the practice of entomophagy, while 0.4% were vegetarians.
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Table 4: Reasons to avoid eating insects.

Sr. Reasons No. of cases | % of the respondents
1 | Afraid 77 32
2 | Disgusted 44 18
3 | Not a habit/ Never tried 43 18
4 | Dislike of insect-eating habit/ Not a good habit 39 16
5 | Unavailable/ Cannot access easily 16 7
6 | Insects are dirty foods 16 7
7 | Afraid of allergic problems/ Health problems 8 3
8 | Expensive 7 3
9 | Religion 6 2
10 | Dislike 4 2
11 | Do not want to eat beneficial insects 4 2
12 | Uncomfortable to eat 3 1
13 | Never heard about entomophagy 3 1
14 | Vegetarian 1 0.4

3.4.6 Reasons for not continuing the practice of entomophagy

Five percent of the respondents had consumed insects in the past but had not practised this habit
in recent years. The respondents raised 1-3 reasons for not eating insects in recent years. There
were nine main reasons for not continuing the practice of entomophagy, as listed in Table 4.
Unavailability was the main barrier (20%), followed by its high cost (17%). Another reason
mentioned by 14% of the respondents was that they used to eat insects in their childhood, as their
families practised entomophagy. However, they stopped this habit when they were adults and had
control over whether to eat insects. This was because they embraced the belief that people must
have compassion for animals and that eating insects was unacceptable. Dislike and health
problems were two more reasons cited by 12% and 11% of the respondents, respectively. Another
8% revealed that they had eaten many insects during childhood. They used to buy or search for
insects and eat them, even though they knew Killing insects was a bad habit. As they were

becoming old and trying to follow the teachings of their religion, they did not want to kill/eat such
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creatures, even if eating insects differs from the mass killing of insects. Among the respondents,
7% had already stopped eating insects due to unsanitary issues. Some mentioned that they feared

using chemicals (6%) and were disgusted by insects (5%).

Table 5: Reasons for not continuing the practice of entomophagy.

Sr. Reasons No. of cases | % of the respondents

. Unavailable/ Unavailable in the current location/ 17 20
Cannot access easily/ Cannot afford to buy

2 | Expensive 14 17

Entomophagy is just a childhood habit, as it is
3 12 14

not an acceptable practice

4 | Dislike 10 12
. Health problems (allergy, high blood pressure, 9 1
headache)

Getting older and do not want to eat/kill insects

or other live creatures

7 | Afraid of unsanitary practices 6 7
8 | Afraid of using chemicals 5 6
9 | Afraid and disgusted 4 5

35 Discussion

Most respondents in Myanmar experienced the consumption of insects, and almost all (67%) were
active insect consumers. Hence, it can be noted that entomophagy is almost equally widespread
in both states and regions. According to Barennes et al. (2015), 97% of people in Laos are insect
consumers, and thus, the percentage of insect consumers in Myanmar is relatively low.
Nevertheless, entomophagy is widespread throughout the nation, and the population in central
Myanmar also practices this habit. The result conflicts with the study of Nischalke et al. (2019),

saying that Burmese people from central Myanmar seldom eat insects.

The typical insect consumption frequency is minimal since the average consumption frequency
is only five times a year. The available insect varieties differed by region, ranging from 6 to 19.
Crickets were available everywhere, while some insect species were restricted to specific regions.

As a result, crickets stand first place not only as the most common but also as the most preferred

42



insect variety. These findings are in agreement with those of Spectrum (2016). Following closely
behind the most popular choice is bees, followed by bamboo worms in third place. Those three

edible insects are the most sought-after types in Southeast Asian nations (Raheem et al., 2019).

The number of insect species consumed varied according to the administrative division, with a
minimum number consumed of one to six. More than half (54%) of consumers only ate one kind
of insect, particularly crickets, whereas the remaining (46%) ate two to six types of insect species.
From this, it can be concluded that a wide variety of insects are consumed in Myanmar as food.
It was also found that the consumption frequency of edible insects in areas where people eat many
kinds of insects was higher than in areas where people eat only a few insect types. For those who
eat a wide variety of edible insects, consumption frequency is higher because seasonality is less
constraining for them. Since different insect species appear at different times of the year, those
who eat a wide variety of insects rather than just one kind can extend their insect consumption
period. The majority eat one variety of insects, which might be one possible reason for the low
frequency of consumption of edible insects in Myanmar. Thus, Barennes et al. (2015) mentioned
that the seasonal occurrence of edible insects makes it challenging to obtain them during the off-

season.

Although there was a considerable frequency of consumption in places that consumed many
insect species compared to areas that only consumed one, this did not imply a greater consumption
frequency in locations where more insect species were available. This is because the term
“availability” in this context does not solely refer to market availability, and it could apply to
insect proliferation, market availability, or both. Not everyone can consume insects, even though
they are proliferous nearby and are available to everyone once on the market. Thus, Pambo et al.
(2016) stated that non-availability appears to be an obstacle to accepting and consuming edible

insects in Kenya.

The main justifications given by non-consumers for not eating insects are fear, disgust, a lack of
experience with them, and the belief that entomophagy is a harmful habit. These findings are
confirmed by various insect consumption studies conducted in entomophagous countries. Insect
consumption is influenced negatively by insect phobia and disgust, consistent with other studies
conducted in both traditional insect-eating nations, China and Thailand, and nontraditional insect-
eating countries, Italy and Australia (Cicatiello et al., 2016; Hartmann et al., 2015;
Phonthanukitithaworn et al., 2021; Sogari et al., 2019). It can be interpreted that people usually

fear edible insects due to the appearance of insects being different from other food products
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concerning unfamiliar forms. Insects are considered disgusting to eat due to the nature of the
insects’ habitats, contamination, and disease (Hartmann and Siegrist, 2018; Jensen et al., 2019;
Barbera et al., 2018). For instance, dung beetles grow in animal faeces, and people tend to feel
disgusted and reluctant to eat them. In Zimbabwe, the Apostolic Church sects assumed that certain
insects were dirty and should not be consumed (Manditsera et al., 2018). People had the
preconceived notion that insects are unclean, unsanitary, and dirty; hence, they avoided eating
them (Ancha et al., 2021). Thus, insect phobia and disgust are the main burdens on insect

consumption in non-entomophagous and entomophagous countries.

The five primary reasons for not continuing the practice of entomophagy were: (1) unavailability,
(2) costs, (3) only a childhood habit, (4) distaste, and (5) health issues. The findings regarding the
availability of edible insects align with studies conducted in entomophagous and non-
entomophagous countries (Hlongwane et al., 2021; Shelomi, 2015; Tan et al., 2015). Non-
availability is an obstacle to the widespread acceptance and consumption of edible insects in
Kenya and Laos, two nations with long histories of insect consumption (Barennes et al., 2015;
Pambo et al., 2016). There have been reports of health problems regarding insect consumption,
such as sickness, vomiting, diarrhea, headache, dizziness, breathing problems, allergic reactions,
and itchy rash (Belluco et al., 2015; Chomchai and Chomchai, 2018; Ribeiro et al., 2021).

3.6 Conclusions

The current study aimed to fill a gap in the literature by conducting a consumer study of edible
insects in entomophagous countries like Myanmar. This article adds to the existing literature by
examining the population of insect consumers, consuming insect species, and preferring varieties
to forecast the possibility of edible insects addressing food poverty and inadequate nutrition in
Myanmar. As entomophagy is widespread in both states and regions, edible insects could be an
alternate source of meat protein in Myanmar’s battle against food insecurity and malnutrition
problems. Moreover, the reasons for not consuming insects and stopping entomophagy were also
explored to determine the bottleneck of enhancing edible insects as food in Myanmar. The study
highlights the main barriers to entomophagy, such as phobia, disgust, and non-availability. There
may be a way to alleviate the fear and disgust of insects by introducing novel goods based on
insects or by providing them in an unrecognized form, like flour. Disseminating information about
producing or harvesting edible insects through mass media can help diminish disgust. One
possible solution for non-availability would be rearing edible insects. Insect farming is not yet

thriving in Myanmar. Insect consumption frequency can be increased by providing a steady
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supply of the three most preferred insect species, crickets, bees, and bamboo worms, which might
help the food and nutrition situation of Myanmar. This information could also be helpful for
entrepreneurs to launch insect-rearing businesses and for existing and new value chain actors to
make effective marketing plans. On the other hand, it is essential to increase public awareness of
the health and environmental benefits of eating insects to change the minds of those who have
never eaten insects and may have negative preconceptions about entomophagy. However, this
study failed to inquire about the motivation factors of insect consumers, which are crucial for

efficient marketing strategies.
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CHAPTER IV

4. Factors affecting consumption of edible insects as food: entomophagy in Myanmar

This chapter has been published as Thu Thu Aung et al. (2022) Journal of Insects as Food and
Feed

http://dx.doi.org/10.3920/JIFF2022.0151

41 Abstract

With the world’s population rapidly increasing, food security and malnutrition have emerged as
critical issues. Edible insects offer an alternative protein source that requires less land and water
than conventional livestock production and emits lower levels of greenhouse gases. Myanmar has
a long history of consuming insects such as crickets, grasshoppers, palm weevil larvae, giant
water beetles, stink bugs, honeybees, cicadas, and ants. Although insect consumption is common
in Myanmar, very little is known about the factors that could potentially encourage or discourage
people from consuming edible insects as an alternative meat protein. This study analyzes data
from 872 respondents to investigate consumer acceptance of entomophagy and the factors
influencing edible insect consumption in Myanmar using descriptive statistics and Poisson
regression model with sample-selection analysis. Results show that consumer acceptance towards
edible insects as food is 67%—moderately high in Myanmar, but consumption frequency is
occasional. Edible insect consumption is influenced by ethnicity, religion, opinion towards
entomophagy, insect phobia, nutritional properties, social concerns, and discomfort. Meanwhile,
consumption frequency is influenced by income, ethnicity, family size, taste, smell, and safety
concerns. We find that negative opinions, insect phobia, safety concerns, social concerns, and
discomfort are significant bottlenecks for insect consumption in Myanmar. In contrast, the
nutritional properties of edible insects motivate individuals to consume them. This highlights the
importance of increasing public awareness of the benefits of entomophagy, creating a favourable
impression, and reducing social fears about insect consumption. Providing novel insect-based
foods, such as flour, could boost consumption. The government should implement, monitor and

communicate good manufacturing practices to ensure actual and perceived food safety.
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4.2 Introduction

With the world population rising rapidly, food security and malnutrition are becoming ever more
critical challenges for sustainable development (FAO, 2017; FAO et al., 2019; IFPRI, 2018).
These problems are exacerbated by decreased arable land, water scarcity, and changing climatic
conditions (Alexandratos and Bruinsma, 2012; Ebenebe et al., 2017; Fitton et al., 2019; Gomiero,
2016; Misra, 2014; Nam et al., 2022; Sachs, 2009). Edible insects promise an alternative protein
source with less land and water requirements and lower GHG emissions than conventional
livestock production (FAO, 2017; Kinyuru et al., 2015; Van Huis et al., 2013). Nutritional content
varies depending on the insect species, but generally, insects offer higher contents of proteins,
fats, vitamins, and minerals than meat (Banjo et al., 2006; Orkusz, 2021). Hence, edible insects
may contribute to solving the undernutrition problems (Imathiu, 2020). Consumption of edible
insects can positively impact food security, sustainable food production, vulnerable populations’
livelihoods, economic opportunities, and the environment. However, consumers’ negative
perception of edible insects still poses a significant obstacle for them to becoming a meat protein
alternative (Van Huis et al., 2013).

Even though entomophagy is common in many parts of the world, it remains a peculiar practice
for many consumers, particularly in Western societies (Shockley and Dossey, 2014; Sogari et al.,
2019b). Consumer studies on edible insects have primarily been conducted in Western (i.e.
nonentomophagy) countries. Only a few studies focus on insecteating countries (Hwang and Kim,
2021; Liu et al., 2020; Omemo et al., 2021). Given that insect consumption in many
entomophagous countries may have already decreased due to westernisation (Chakravorty et al.,
2013; Manditsera et al., 2018; Pambo et al., 2018), more consumer studies for traditional insect-
consuming countries where malnutrition is chronic are needed to understand the associated
driving forces (Meysing et al. , 2021). Investigating consumer acceptance is important for such
countries, as people from traditional insect-eating areas may also reject insect consumption for
various reasons (Ghosh et al., 2019). Changes in farming techniques, westernisation, loss of
traditional practises, particular eating habits, and a lack of indigenous knowledge transmission
are all possible causes of this phenomenon (Ancha et al., 2021; Bae and Choi, 2020; Ghosh et al.,
2019; Pambo et al., 2016). For Southeast Asia, a traditional insect-eating region, previous
research focused primarily on edible insect species, production and markets, but not on consumers
(Sogari et al., 2019a). Hence, Liu et al. (2020) stressed the need for analysing consumer
acceptance towards insects as a protein source in less developed Asian nations.
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Myanmar has been a diverse ethnic country with an ‘insect-eating habit’ for centuries. In eight
out of fifteen regions, the Burmese form the country’s largest ethnic group, while in the remaining
seven regions other ethnic groups such as Kachin, Kayah, Kayin, Chin, Mon, Rakhine, and Shan
are the majority (Myanmar embassy (Tokyo), 2003). Insects play an important role in the diet of
some ethnic groups, primarily those from mountainous regions, such as the Kayin, Chins,
Kachins, and Shans (Linn et al., 2016). In contrast, entomophagy is not as common in the central
part of Myanmar, where the Burmese people rarely consume insects (Nischalke et al., 2020).
Although insect consumption is not widespread everywhere in Myanmar, various edible insects
are naturally abundant throughout the country (Yhoung-Aree and Viwatpanich, 2005). The well-
known insects in Myanmar are crickets, grasshoppers, palm weevil larvae, giant water beetles,
stink bugs, honey bees, cicadas, and ants (Spectrum, 2016). The annual value of wild-harvested

insect value chains is approximately USD 5 million (Spectrum, 2020b).

About 30% of children under five in Myanmar face chronic malnutrition (USAID, 2020), and
maybe surprisingly, many people from traditional entomophagous areas of Myanmar suffer from
malnutrition, including due to the high poverty level in these parts of the country. Moreover, the
COVID-19 pandemic and the recent military coup aggravated this situation even further (UNDP,
2021; UNHCR, 2021). Consuming insects is a recently proposed idea to help alleviate food
shortages and famine (Belluco et al., 2015). Because of their high protein content, insects are a
good food source for countries like Myanmar, where meat protein consumption is traditionally
low (Eurocham Myanmar, 2019; Smith et al., 2021; Tuhumury, 2021).

Owing to a dearth of research, it is difficult to understand edible insect consumption as another
source of protein in fighting food insecurity and malnutrition in Myanmar. Especially, data
regarding the proportion of insect consumers, how much or how frequently they consume insects,
and what factors influence their consumption is lacking. This research gap highlights the
importance of edible insect consumer studies in Myanmar to identify the factors that may
potentially promote or inhibit consumers from consuming edible insects as an alternative meat
protein. Researching consumer acceptance could aid in exploring the business potential of edible
insects (Van Huis et al., 2013). By investigating consumer acceptance of edible insects and its
main influencing factors, this study aims to better understand edible insect consumption as
another source of protein in fighting food insecurity and malnutrition in Myanmar and beyond.
This will provide valuable insights into promoting edible insect consumption and related market

activities.

48



4.3  Factors affecting consumer acceptance and consumption frequencies
43.1 Consumer acceptance

Consumer acceptance is a complex phenomenon, and a single theory cannot adequately explain
why individuals accept or reject a product (Lensvelt and Steenbekkers, 2014). Consequently,
numerous indicators of consumer acceptance of foods have been proposed, including overall
acceptance, attitude, willingness to pay/eat, buying intention, and actual consumption (Adamek
et al., 2018; Baker et al., 2022). The definition of consumer acceptance and the results of studies
on edible insects varied widely from country to country. Ancha et al. (2021) defined consumer
acceptance as insect consumption and found that most respondents in Nigeria (82%) consume
insects. Meanwhile, consumer acceptance in Korea, as measured by the willingness to buy and
consume edible insects, is 64% (Bae and Choi, 2020). Interestingly, 63% of these consumers do
not want to eat insects unless necessary. Ghosh et al. (2019) analysed consumer acceptance
regarding individuals’ attitudes towards using insects as food and feed in Korea and Ethiopia.
Insect-containing meals are less acceptable to Ethiopians (11%) than they are to Koreans (46%),
and male participants in both societies were more accepting than their female counterparts. Pambo
et al. (2016) explored consumer acceptance, defined as eating insects as a regular part of people’s
diets, and found that this applied to 73% of respondents. Even though consumer acceptance is
generally high according to these studies, in certain regions, for example, in Ethiopia, where
malnutrition is prevalent, most consumers do not accept edible insects as food. Based on the
definition of Pilgrim (1957), consumer acceptance in this research refers to the consumption of

edible insects.
4.3.2 Frequency of edible insect consumption

As regular consumption of edible insects could reduce malnutrition problems in Myanmar, it is
essential to know the consumption frequency and its driving factors. Only a few studies have
explored the frequency of edible insect consumption in entomophagous countries. For instance,
Barennes et al. (2015) conducted a national survey in Laos with 1,059 adult respondents from 30
different ethnic groups. They showed that nearly 97% were insect consumers, and consumption
frequency varied by ethnicity, region, and season. About 13% of respondents consumed insects
weekly or daily, 31% occasionally, and 56% very infrequently during a year. Manditsera et al.
(2018) explored insect consumption frequency in Zimbabwe. The results showed that 80% of
urban and 90% of rural residents were consumers, with rural residents consuming more frequently

than urban ones.
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4.3.3 Factors affecting the consumption of edible insects

Several factors that may influence the consumption of edible insects and the frequency of
consumption have been proposed as one of them. Most of these factors are based on the models
of Randall and Sanjur (1981) and Shepherd and Raats (1996). According to both models,
individual, product-related, and environmental factors are the three main determinant groups.
Individual factors include gender, age, education, income, and knowledge (Assegaff, 2017
Randall and Sanjur, 1981). Men engage in entomophagy more than women in Ghana and Kenya
(Anankware et al., 2017; Omemo et al., 2021). However, why men are more willing to accept
edible insects as food than women remain unclear. Women consume more edible insects than
men in Liberia and China. Women, especially pregnant women, consume more insects because
they are thought to be beneficial to their health (Castro and Chambers, 2019; Coley et al., 2020).
In China, age correlates positively with the consumption frequency of edible insects because older
people are more familiar with them (Liu et al., 2020). Young people in developing countries are
increasingly turning away from insect-eating practises (Vantomme, 2015) by adopting Western
food and abandoning their cultural habits (Hlongwane et al., 2021). However, some younger
generation members in Myanmar see edible insects as trendy food and are willing to try them
(Nischalke, 2020). In South Africa, education is the strongest predictor of edible insect
consumption, with people with less education consuming more insects (Egan, 2013). However,
Anankware et al. (2017) detected positive relationships between education and insect
consumption in Ghana and explained this by stating that well-educated people are more likely to
travel and be open to new experiences. Furthermore, more educated people may be more aware
of the nutritional benefits of edible insects and thus consume them more frequently (Liu et al.,
2020). Carolyne (2018) and Manditsera et al. (2018) revealed a negative relationship between
income and edible insect consumption in Kenya and Zimbabwe; they explained that as income
rises, people have more options for purchasing other animal proteins. Lower-income people in
South Africa consume more edible insects, most likely because they save money on food when
insects are readily available (Egan, 2013). Similarly, Durr and Ratompoarison (2021) found no
significant differences in insect consumption between poorer and wealthier families in
Madagascar highlands because insects are not purchased but instead collected in the wild.
Meanwhile, in China and Kenya, income does not affect the frequency of consumption of edible
insects (Liu et al., 2020; Carolyne, 2018).

Due to the inconsistency of the effect of individual characteristics, additional emotional factors,

such as disgust, neophobia, familiarity, and opinions, may interfere with and influence acceptance
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(Hartmann et al., 2015; Orsi et al., 2019; Pambo et al., 2016; Sogari et al., 2019c¢). Disgust harms
the acceptance of insects as food (Cicatiello et al., 2016; Neves, 2015; Orsi et al., 2019). About
one-fourth of Nigerian respondents do not accept edible insects as food due to disgust, as insects
are perceived as unclean and unsanitary (Ancha et al., 2021). Similarly, insect phobia is the main
barrier to consumer acceptance in non-entomophagous countries (Junges et al., 2021; Moruzzo
et al., 2021; Sogari et al., 2019c) and in traditional insect-eating countries like China (Hartmann
et al., 2015). Hartmann et al. (2015) showed that familiarity plays a crucial role in consumer
acceptance. People familiar with edible insects indicate higher acceptance of edible insects in
Kenya (Pambo et al., 2016). Similarly, familiarity significantly affects insect consumption in
Uganda (Olum et al., 2020). Familiarity with a certain food type reduces fear and doubts about it
(Aldridge et al., 2009). For example, people who are familiar with edible insects regard them as
food (Schardong et al., 2019). Food preferences can also be predicted by considering the
individual’s attitude towards the food item (Steenkamp, 1993). In Western societies, an opinion
as a way of verbally expressing one’s attitude (Sundararaj and Rejeesh, 2021) towards
entomophagy is often negative (Sogari, 2015; Videbak and Grunert, 2020). Moreover, in South
Africa, younger people have negative attitudes towards entomophagy, possibly as a result of
globalisation (Egan, 2013). Besides, Shepherd and Raats (1996) mentioned negative effects on
consumption behaviour caused by anticipated worry, concern, or regret. Some unpleasant feelings
associated with insect consumption, including nausea, vomiting, diarrhoea, headaches, dizziness,
difficulty breathing, allergic reactions, and an itchy rash, have been reported (Belluco et al., 2015;
Chomchai and Chomchai, 2018; Ribeiro et al., 2021).

When selecting foods, customers must consider productrelated factors, such as nutritional values,
taste and smell, and safety (Adamek et al., 2018). The nutritional value of edible insects
influences their consumption in Madagascar (Meysing et al., 2021). Moreover, food safety
concerns harm the frequency with which Chinese consumers consume edible insects (Liu et al.,
2020). Insects may be contaminated by pesticides, toxic elements, and heavy metals in their
habitats in Laos (Barennes et al., 2015). Similarly, respondents in a pre-survey conducted in
Yangon, Myanmar, cited food safety concerns about chemical contaminations as the primary
reason for decreasing and discontinuing insect consumption (Myint Thu Thu and Durr, 2019).
Finally, edible insect availability is critical for entomophagy (Hlongwane, 2021; Shelomi, 2015;
Tan et al., 2015). Non-availability appears to be a barrier to insect consumption in Laos and
Kenya (Barennes et al., 2015; Pambo et al., 2016). According to Egan (2013), populations of

edible insects in South Africa have declined due to overharvesting and climate change. In
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Myanmar, insect farming is still in its early stages, and the availability of edible insects is

primarily dependent on seasonal wild collection (Nischalke et al., 2020).

Household-level factors such as location, family size, ethnicity, and religion have also influenced
individuals’ particular actions (Yakut, 2019). In Ghana, consumption of insects is more common
in rural than in urban areas (Anankware et al., 2017). Also, Manditsera et al. (2018) discovered
that in Zimbabwe, insect consumption frequency is higher in rural areas where insects are
collected in the wild than in urban areas where most people have to buy them. According to Liu
et al. (2020), family size does not affect the frequency of consumption of edible insects. Yet,
Meysing et al. (2021) discovered that larger households in Madagascar have lower per capita
insect consumption because more members share total amounts. In contrast, larger families in
Kenya are more likely to adopt entomophagy (Omemo et al., 2021), maybe because more family
members increase the available time for insect collection in the wild, thereby expanding the insect
harvest (Diirr and Ratompoarison, 2021). On the other hand, edible insect consumption frequency
in Laos varies depending on ethnic differences (Barennes et al., 2015). Finally, Dube et al. (2013)
highlighted that religion significantly impacts the eating of insects because entomophagy is not
practised by people whose religion forbids the consumption of foods derived from animals
(Abdullahi et al., 2021). As Myanmar is a multi-religious and ethnically diverse country, these

factors may be crucial.
4.4  Material and methods
44.1 Questionnaire design

In this study, consumer acceptance is based on the actual consumption of edible insects. Insect
consumers are individuals who have consumed insects in the past and continue to do so today.
According to Agudo (2004), insect consumption frequency refers to the individual insect
consumption times within a year. Based on the current literature, this study included individual
factors such as gender, age, education, and income, emotional factors such as disgust, insect
phobia, familiarity, opinions, and discomfort, product-related factors such as nutrition, taste,
smell, availability and safety and household factors such as location, family size, ethnicity and
religion as explanatory factors. Besides, willingness to eat naturalness was considered as one extra
factor as people in Myanmar are often hesitant to eat farmed insects and prefer wild collection
(Nischalke et al. , 2020). Furthermore, the availability of substitutes, such as fish and meat, is
critical in understanding insect consumption behaviour (Van Huis, 2015), and it was counted as
an additional factor. Finally, social concerns were incorporated in this study as Van Huis et al.
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(2022) and Egan (2013) mentioned that people today prefer to eat more meat than insects, and
insects as a traditional food have been abandoned because insect consumption is seen as a symbol

of poverty or illiteracy.

The analysis consisted of two stages: for the first stage, we explored the drivers of insect
consumption and tested the following ten variables: gender, ethnicity, religion, opinion, disgust,
insect phobia, familiarity, nutrition, discomfort, and social concerns. As the dependent variable
is binary, ‘1’ denotes ‘consume insects in recent year’ and ‘0’ signifies ‘do not consume insects
in recent year.” For the second stage, we analysed the effects of 14 variables on the consumption
frequency of edible insects per year (measured as count numbers). The variables were: gender,
age, education, income, location, ethnicity, family size, naturalness, taste, smell, nutrition, food
safety, availability of edible insects, and availability of fish and meat. As the data collection period
coincided with the military coup in Myanmar, many individuals feared political unrest, and
respondents were hesitant to provide precise information regarding age, income, and family size.
Therefore, open-ended questions were replaced with multiple-choice questions to determine
which groups respondents belonged to. Besides, this study used ‘yes or no’ and 5-point Likert
scale questions. Afterward, all 5-point Likert scale variables were re-arranged into three groups:
negative perception (strongly disagree + disagree), neutral and positive perception (agree +
strongly agree). The description of each variable are described in the following Table 1.

Table 1. Description of all independent variables to predict consumer acceptance and

consumption frequency of edible insects.

Expected sign

) o Consumption )
Variables Description Consumption
(Consumer
frequency
acceptance)

Sex of respondents
Gender +/- +/-
(Male =1, Female = 0)

Chronological age
Age [Young (< 30 years) =1, Middle age (31-45) +
=2, Old age (>45) =3]

Education level
Education (Middle school =1, High school =2, +
Undergraduate =3, > Bachelor =4)
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Expected sign
) o Consumption _
Variables Description Consumption
(Consumer
frequency
acceptance)
Monthly income
Income +
[Low (<$200) =1, Others (>$200) = 0]
) Geographic entity
Location +/-
(Urban =1, Rural =0)
Belonging to a particular ethnic group
Ethnicity (Burmese =1, Kachin =2, Kayah =3, Kayin =4, +/-
Chin =5, Mon = 6, Rakhine =7, Shan =8)
Religion Practicing Buddhism =1, Others =0 +/-
Total number of household members
Family size [Small (<3) =1, Medium (4-6) =2, +
Large (>6) =3]
o Insect consumption is a good habit.
Opinion . ] +
(Positive =1, Negative =0)
Insect | am afraid of edible insects.
phobia (No =1, Neutral =2, Yes =3)
) | feel disgusted with edible insects.
Disgust -
(No =1, Neutral =2, Yes =3)
o I heard about edible insects.
Familiarity +
(Yes =1, No =0)
The thought of eating insects makes me feel
Discomfort uncomfortable. -
(Disagree =1, Neutral =2, Agree =3)
Social Insect consumption is a symbol of lower status.
concerns (Disagree =1, Neutral =2, Agree =3)
- Edible insects are nutritious foods.
Nutritious ] + +
(Disagree =1, Neutral =2, Agree =3)
Taste of the insects generally _not for specific
Taste ] +
insect. (Normal =1, Good =2, Very good =3)
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Expected sign

Consumption

Variables Description Consumption
(Consumer
frequency
acceptance)
Smell of the insects generally_ not for specific
Smell ) ) +
insect. (Disagree =1, Neutral =2, Agree =3)
Willingness to eat wild edible insects.
Naturalness o . +
(Eat only wild insects=1, Otherwise =0)
Afraid of chemical contamination
Safety o
of edible insects -
concerns _
(Disagree =1, Neutral =2, Agree =3)
Availability o ) )
_ Edible insects are available in my area.
of edible +
. (Yes =1, No =0)
insects
Availability Fish and meat are readily available in my
of fish and town/village. +
meat (Disagree =1, Neutral =2, Agree =3)
4.4.2 Survey and sampling

Between March 2021 and June 2021, telephone surveys were used to gather the data. Participants

were chosen at random from all areas of Myanmar. The minimum required number of respondents

for each category was calculated according to Cochran (1963) as follows:

Where:

Z*x p(1—p)
82

N = required minimum sample size

Z =7 score

p = expected consumer proportion

q=1-p;
e = margin of error

(3)

We used consumer proportion (p) = 0.5 at a 90% confidence level with a 3% margin of error since

the proportion of the entire population was unknown. Hence, the required minimum sample size

for this study was 752 participants.

55




Since no databases in Myanmar contain mobile phone numbers, a total of 18,694 numbers were
generated randomly and then called. Of these numbers, 68% were unavailable or out of service.
For the numbers that were dialled (5,981), 40% of persons did not answer the call, 45% declined
to participate, and 15% (897) agreed. Despite some variation, the collected data represent the
actual population of the 2014 census data (DOP, 2015) in terms of regions, gender, age, education,
income, ethnicity, religion, and family size but do not represent the rural-urban population.
Nevertheless, it must be considered as a convenience sample. After cleaning data and eliminating

outliers, the number of valid respondents was reduced to 872.
443 Statistical analysis
443.1 Poisson regression with sample-selection analysis

When an individual never consumes insects, the consumption frequency is zero. Without knowing
the exact reason for zero consumption frequencies, we must assume that our dependent variable
is truncated. For truncated data, samples are taken from a subset of a larger sample of interest
(Ao, 2009; Ilyas et al., 2020). In this study we are only interested in people who eat insects. The
bias resulting from this sample selection is referred to as sample selection bias (Heckman, 2010).
The use of ordinary least squares regression analysis in the presence of such data is expected to
be biased, inconsistent, and inefficient (Greene, 2012). Heckman (1977) claimed that estimation
on the selected subsamples leads to sample-selection bias because of the study’s partially

observable outcome of interest.

When normality and homoskedasticity assumptions were violated, the presence of discreteness
and heteroskedasticity in count data motivate using a Poisson rather than a linear specification.
The Heckpoisson model fits the dependent variable better with count data and corrects sample
selection bias (Kingsuwankul et al., 2021; Waruingi et al., 2021). Hence, we used Poisson
regression with sample selection (Heckpoisson model). It is divided into two stages: (1) a binary
regression that shows whether respondents consume edible insects or not, with values of 0 or 1,
and (2) a Poisson regression with count data for the frequency of edible insect consumption, which
can be written as follows (Stata, 2021):

For the first step (selection model):
Ci= BiXi+& 1)

&,~N (0,1)
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C; =1if BX] + & > 0,and 0 for otherwise.
For the second step (Poisson model):

E(CFi/Xj, &) = exp(BiXj + &) )

g,~N (0,6)

CFiisonly observed if Ci = 1

p = corr (g1, £2)

Where:
Ci is the binary dependent variable show whether consume edible insects or not
CFi is the insect consumption frequency per year

X'i and X'j are the explanatory variables hypothesised to affect the dependent variables
Bi is the vectors of parameters to be estimated

grand e, are the error terms with a mean of zero

d is the standard deviation
p is the correlation between €1 and &2
4.4.3.2 Diagnostic tests

Before starting the analysis, the basic assumptions of the econometric model were checked with
various tests. Following Sanli (2019) and Uzun et al. (2017), we first conducted Pearson
correlation tests of the explanatory variables, resulting in generally weak relationships (r-values
less than 0.5), except for disgust with a moderate correlation (r=0.54) with insect phobia
(Supplementary Table S1 and S2). Thus, disgust was excluded from the model. According to
descriptive statistics, familiarity, availability of edible insects, and availability of fish and meat
occurred in more than 90% of cases; therefore, these three variables were omitted in the

subsequent analysis.

Multicollinearity was checked using the variance inflation factor (VIF). Individual VIF values
ranging from 1.02 to 1.36 do not indicate multicollinearity issues, given that they are smaller than
the critical VIF value 10 (Hair Jr et al., 2014) (Supplementary Table S3). The Breusch-
Pagan/CookWeisberg test was used to examine heteroskedasticity under the null hypothesis that
the variances of the error terms are constant. As both the consumption and consumption frequency
chi-square values were large and significant at 0.001, heteroskedasticity issues exist

(Supplementary Table S4). To resolve this issue, we performed a robust estimate of the
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Heckpoisson methods. The Wald test of the independent equation yielded a significant correlation
estimate (p) of (-0.50) at (P=0.001), leading to a rejection of the null hypothesis of no sample-
selection bias. Therefore, the error terms were associated, confirming the appropriateness of using
the Heckpoisson model. The findings of the Heckpoisson model are robust against using a

separate probit or logit for consumer acceptance, followed by a standard Poisson for consumption

frequency.
45  Results
45.1 Descriptive analysis

Most respondents (72%) had consumed insects (Figure 1). People with insect consumption
experience can be divided into two groups: (1) those who consumed insects only in the past (5%);
and (2) those who consumed insects both in the past and present (67%). In this article, we referred
to the second group as insect consumers. In terms of the frequency of insect consumption among
those insect consumers, 25% of respondents consumed insects 1-2 times annually; 30%, 3-6 times
annually; and 9%, 7-12 times annually. Only 3% of those surveyed reported eating insects on
average at least once a month (>12 times per year). On average, general consumption frequency

was around three per year and five times per year for consumers.

1-2 times/ year
25%

Consume
insects in the
past only
5%

Consume insects in
the past and present
67%

> 12 times/year

3% 3-6 times/ year

30%
7-12 times/year

9%

Figure 1. Consumption of edible insects in Myanmar.
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In terms of the individual characteristics of the respondents, which were then used as independent
variables in the Heckpoisson models, the female/male ratio in the sample turned out to be nearly
equal, and approximately half of the respondents were under the age of 30 (Table 2). The
respondents’ educational level was high, with roughly half of the respondents having bachelor’s
degrees. Approximately 85% of respondents earn < $200 per month, whereas 15% earn more
> $200 per month. According to the Pearson chi-square test, except for gender, no significant
differences in the number of insect consumers between individual factor groups were found. The
percentage of consumers did not differ significantly by age, education, or income, though the

frequency of consumption varied significantly between the two income groups.

Table 2: Distribution of insect consumers and their consumption frequency regarding the

individual characteristics of the respondents.

Pearson | Average | Pearson
Insect ] )

o o Total Chi- consump- Chi-
Individual characteristics consumers o

% o square | tiontime | square

0

value a year value
Female 51.03 59.33 5

Gender 26.37*** 38.46
Male 48.97 75.64 5
Young (<30) 48.97 66.28 5

Age Middle age (31-45) | 35.21 71.66 5.45 5 62.77
Old age (> 45) 15.82 60.87 5
Middle school 12.16 67.92 4
) High school 19.95 73.56 5

Education 4.13 83.20
Undergraduate 19.38 65.68 4
> Bachelor 48.51 65.25 5
Low (< $200) 84.75 66.98 4

Income 0.25 62.08%**

Others (> $200) 15.25 69.17 6

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.

Regarding emotional factors, only 40% of respondents held a favourable view of entomophagy
(Table 3). About 20% of respondents have insect phobias, and 16% are disgusted by them. Just
< 1% are unfamiliar with edible insects or have never heard of them, while 30% feel
uncomfortable when consuming insects. About 32% of respondents do not believe that eating

insects indicate a lower social status. In contrast to individual factors, the Pearson correlation test
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showed that all emotional factors influence consumer acceptance significantly, while

consumption frequency was influenced by opinion, phobia, and discomfort.

Table 3: Distribution of insect consumers and their consumption frequency regarding the

emotional characteristics of the respondents.

Pearson Average | Pearson
Insect . .
_ o Total Chi- consump- Chi-
Emotional characteristics consumers o
% " square tion time square
0
value a year value
o Negative | 60.09 52.10 4
Opinion 138.20*** 64.49***
Positive | 39.91 90.23 6
No 61.58 83.05 5
Insect phobia Neutral | 18.01 59.87 199.82*** 4 77.43*
Yes 20.41 26.40 4
No 58.49 83.53 5
Disgust Neutral | 25.57 64.57 253.41%** 4 51.98
Yes 15.94 12.23 4
o No 0.80 0.00 0
Familiarity 14.53*** -
Yes 99.20 67.86 5
Discomfort (thought of | Disagree | 52.52 82.97 5
eating insects makes Neutral | 17.55 68.63 145.70*** 4 96.02**
me feel uncomfortable) | Agree | 29.93 39.08 5
Social concerns (insect | Disagree | 32.00 61.29 5
consumption is a Neutral | 41.05 68.99 7.32* 5 55.01
symbol of lower status) | Agree | 26.95 71.91 5

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.

Regarding the product-related factors, less than half of respondents (45%) thought edible insects
were wholesome foods, and 33% of the individuals who recently consumed insects believed
insects had good taste, with 13% rating the taste as excellent (Table 4). Approximately 88% of
people believed that edible insects have a pleasant smell, but 83% of people said they would eat
only wild insects, and 61% of the respondents expressed concerns about contamination by
pollutants. With 93 and 96%, the vast majority of the respondents were sure of insects and meat

and fish availability in their areas, respectively. The Pearson correlation test revealed that all
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product-related factors, except for safety issues, significantly varied across groups regarding

insect consumers. There is a noticeable variation in consumption frequency regarding taste, smell,

and safety issues.

Table 4: Distribution of insect consumers and their consumption frequency regarding product-

related factors.

Average Pearson
Insect Pearson )
Total ) consump- Chi-
o consumers | Chi-square | =
Product characteristics % tion time square
% value
a year value
Disagree 18.35 47.50 5
Nutritious food Neutral 36.70 57.19 91.15%** 4 62.26
Agree 44,95 83.67 5
Normal 53.66 100.00 3
Taste Good 33.05 100.00 Data are 7 170.42%***
Very good | 13.29 100.00 only for 7
Disagree | 3.07 100.00 those who 3
Smell Neutral 8.52 100.00 have eaten 6 58.16
Agree 88.42 100.00 insects 5
Eat only recently (587
o 82.96 100.00 5
Naturalness | wild insects respondents) 46.53*
Otherwise | 17.04 100.00 6
Safety (afraid of Disagree 16.86 70.75 6
chemical Neutral 22.48 64.29 4
o 1.61 80.73*
contamination
L Agree 60.66 67.49 4
of edible insects)
Availability of No 7.00 18.03 3
o 72.41%** 26.15
edible insects Yes 93.00 71.02 5
No 1.49 53.85 3
Availability of Neutral
) 1.95 23.53 16.34*** 5 24.42
fish and meat (Not sure)
Yes 96.56 68.41 5

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.
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Concerning the household-level factors, the rural-to-urban ratio in this study turned out to 30:70,
as opposed to the 70:30 ratio in the 2014 census data (DOP, 2015) (Table 5). In terms of ethnicity,

the majority of the samples were Burmese (68%), and 88% were Buddhists, with the remaining

12% practising other religions. Most people live in mediumsized families, with 26% belonging

to small families and 14% to large families. Pearson correlation test revealed that consumer

percentage and frequency differ significantly by ethnicity but not by location, religion, or family

size.

Table 5: Distribution of insect consumers and their consumption frequency regarding the

household-level factors.

Insect Pearson Average Pearson
Household-level Total ) ) )
o consumers | Chi-square | consumption | Chi-square
characteristics % _

% value time a year value
Rural 33.26 69.66 4

Location 1.08 35.51
Urban 66.74 66.15 5
Burmese 67.66 64.07 4
Kachin 3.67 87.50 8
Kayah 2.41 95.24 2
Kayin 5.05 72.73 4

Ethnicity 30.21*** 311.18***

Chin 3.21 67.86 5
Mon 2.98 46.15 3
Rakhine 7.22 84.13 8
Shan 7.80 66.18 7
Buddhism 88.30 67.79 5

Religion 0.68 42.06
Others 11.70 63.73 6
Small (< 3) 26.49 64.94 4

Family -
_ Medium (4-6) | 59.52 68.21 0.81 5 76.23
size

Large (> 6) 13.99 68.03 6

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.
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45.2

Varieties of edible insects in Myanmar

Twenty-three edible insect varieties could be identified (Table 6). Around 54% of the people tried

only one type of edible insects in a year, while the rest, 46%, tried two to six different species.

Cricket consumers accounted for 80% of the total population, and 43% of respondents only tried

crickets, but no other insects. Half of the respondents regarded crickets as their favourite. This

was followed by bees (14%), bamboo worms (8%) and dung beetles (5%).

Table 6: Lists of the common eating edible insects in Myanmar.

Sr. English Name Scientific Name Burmese Name
1 | Backswimmer Notonecta gluca Nga Poe
2 | Bamboo Worm Omphisa fuscidentalis Wah Poe
3 | Banana leaf roller/ skipper Erionota thrax Ngapyaw Poe
4 | Bee Apis sp. Linneaus Pyar
5 | Cicada Tibicen purinosus Puzin Yin kwe
6 | Common emigrant pupa Catopsilia pomona Mezali Poe
Brachytrupes portentosus/
7 | Cricket Gryllus assimilis/ Pa Yit
Acheta domesticus
8 | Dinorid bug Coridius singhalanus Kyauk Poe
9 | Diving Beetle Eretes sticticus Twin Poe
10 | Dung Beetle Helicopris bucephalus Ecode
11 | Giant water bug Lethocerus indicus Be-lar/ Palima
12 | Grasshopper Oxya hyla Hnan Kaung
13 | Hornet Vespa sp. Padu
14 | Long horn beetle Batocera rufomaculata D n d lwan Poe/ Thit Poe
15 | Predaceous diving beetle Dytiscus verticalis Yae Kyar
16 | Red palm weevils Rhynchophorus sp. Thin Paung Poe
17 | Rhinoceros beetle Oryctes rhinoceros Ohn Poe
18 | Silkworm Bombyx mori Poe Zar
19 | Termite Maacrotermesdarwiniensis | Palu
20 | Water beetle Aciliussulcatus Yae Poe
21 | Water scavenger beetle Hydrophilus triangularis Ngape Poe
22 | Weaver ant Oecophylla smaragdina Kha Gyin
23 | White grub Phyllophaga spp. Thae Poe
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45.3 Result of the Heckpoisson model

4531 Factors affecting insect consumption

The results of the first step (selection) of the Heckpoisson model, i.e. the binary regression model
that determines whether or not respondents consume insects, are summarised in Table 7.
Belonging to a particular ethnic and religious group but not gender influenced insect consumption
significantly. Fear of insects, social concerns, and discomfort turned out to be the primary
obstacles to consuming edible insects. Regarding ethnicity, the incidence-rate ratio (IRR) for
Kachin, Kayah, and Rakhine are >1, indicating that these three ethnic groups are more likely to
consume insects than Burmese, with likelihoods of 420, 312 and 76%, respectively. The
likelihood of Mon ethnicity to consume edible insects was 52% less than that of Burmese
ethnicity. Buddhists are 58% more likely to consume insects than adherents of other religions.
The IRR of 2.33 for opinion indicates that insect consumption is 133% more likely for
respondents with a positive compared to a negative attitude towards entomophagy. The likelihood
of consuming edible insects is 73% lower for respondents with than without insect phobia, and
individuals who believe edible insects are nutritious are 79% more likely to consume them. People
who believe insect consumption indicates a lower social status are 34% less likely to consume
edible insects, and those who are uncomfortable with insect consumption are 58% less likely to

consume insects.

Table 7: Results of Heckpoisson analysis of the factors influencing the consumption and

consumption frequency of edible insects.

Heckpoisson model 1% step (selection model) 2" step (Poisson model)
Incidence Incidence
Variables Coefficient rate ratio Coefficient rate ratio
(IRR) (IRR)
Gender (Male) 0.115  (0.11) | 1.121 0.082  (0.06) | 1.085
Age (31-45) 0.038 (0.07) | 1.039
Age (>45) -0.16  (0.11) | 0.852
Education (High school) 0.001 (0.10) 1.001
Education(undergraduate) -0.062  (0.10) | 0.939
Education (> Bachelor) 0.001 (0.10) 1.001
Income (>$200) 0.315**  (0.10) | 1.370
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Heckpoisson model

1% step (selection model)

2" step (Poisson model)

Incidence Incidence
Variables Coefficient rate ratio Coefficient rate ratio

(IRR) (IRR)
Location (Urban) -0.011  (0.07) | 0.989
Family size (4-6) 0.123 (0.07) 1.131
Family size (>6) 0.192*  (0.09) | 1.212
Ethnicity (Kachin) 1.648*** (0.43) | 5.196 0.343*  (0.14) | 1.410
Ethnicity (Kayah) 1.416** (0.50) | 4.122 |-0.566*** (0.13)| 0.568
Ethnicity (Kayin) -0.092 (0.25)| 0.912 0.134  (0.10) | 1.144
Ethnicity (Chin) 0485  (0.42) | 1.624 -0.037  (0.27) | 0.964
Ethnicity (Mon) -0.725*  (0.30) | 0.484 -0.288 (0.20)| 0.75
Ethnicity (Rakhine) 0.568*  (0.25) | 1.764 0.362**  (0.12) | 1.437
Ethnicity (Shan) -0.032  (0.19) | 0.968 0.435***  (0.09) | 1.546
Religion (Buddhism) 0.458* (0.20) | 1.581
Opinion 0.846*** (0.14) | 2.330
Insect phobia (Neutral) —0.592*** (0.14) | 0.553
Insect phobia (Yes) —1.316*** (0.14) 0.268
Nutritious food (Neutral) 0.083 (0.14) | 1.087
Nutritious food (Agree) 0.580*** (0.16) | 1.785
Social concerns (Neutral) -0.018 (0.13) 0.982
Social concerns (Agree) —0.420** (0.15) | 0.657
Discomfort (Neutral) —0.253 (0.15) | 0.776
Discomfort (Agree) —0.868*** (0.13) 0.420
Naturalness (Wild) —0.143  (0.08) | 0.867
Taste (Good) 0.519*** (0.07)| 1.680
Taste (Very good) 0.454***  (0.09) 1.574
Attractive smell (Neutral) 0.525**  (0.20) 1.69
Attractive smell (Agree) 0.31 (0.17) 1.364
Nutritious food (Neutral) -0.159  (0.11) | 0.853
Nutritious food (Agree) -0.137  (0.11) | 0.872
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Heckpoisson model 1% step (selection model) 2" step (Poisson model)
Incidence Incidence
Variables Coefficient rate ratio Coefficient rate ratio
(IRR) (IRR)
Safety concerns (Neutral) -0.171  (0.10) | 0.842
Safety concerns (Agree) —0.206* (0.09) | 0.814
Constant 0.249  (0.26) 0.998*** (0.23) | 2.714
/athrho —0.505*** (0.14) | 0.603
/Insigma ~0.606*** (0.05) | 0.546
rho -0.466  (0.11)
sigma 0.546 (0.03)

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.

Robust standard errors are described in the parenthesis.

45.3.2 Factors affecting consumption frequency

In the second stage (frequency) of the Heckpoisson model, 12 elements were used to predict
variables influencing the frequency of insect consumption (count data), as shown in Table 7.
Income, race, family size, taste, odour, and safety concerns greatly impacted how frequently
people consume edible insects. Respondents with higher incomes (>$200) experience a 37%
greater number of consumption events than those with lower incomes (<$200). Compared to other
ethnic groups, Burmese people consume insects less frequently. Kayah ethnics consume them
43% less often, whereas Kachin, Rakhine, and Shan are predicted to consume 41%, 44%, and
55% more frequently than the Burmese. The annual insect consumption frequency increases by
21% when families grow from small to large, with family size significantly impacting the
consumption frequency. Respondents who believe edible insects to be tasty foods are more likely
to consume more edible insects than those who do not. A 68% increase in consumption frequency
is found if the taste of edible insects improves from ‘normal’ to ‘good,” while a 57% increase in
consumption frequency with the decent from ‘normal’ to ‘very good.” The frequency of insect
consumption rises by 69% when the smell perception changes from ‘disagree’ to ‘neutral,’ the
latter pointing at am alluring scent. Concerns about food safety also play a significant role. One
scale increase in doubts about the safety of edible insects is associated with a 19% decrease in the

number of insects consumed during a year.
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4.6  Discussion
4.6.1 Current situation of Entomophagy

Entomophagy is common in Myanmar, with 67% of respondents eating insects. However, the
proportion is quite low compared to Laos, where 97% of the population is said to be insect
consumers (Barennes et al., 2015). It appears that most consumers in Myanmar eat insects only
occasionally rather than daily or weekly. Twenty-three varieties of edible insects were
documented; among them, crickets ranked first as the preferable insect species, consistent with
the findings of Spectrum (2016), while bees and bamboo worms were the second and third most
popular insect species. These edible insects have also been listed as the preferred insect varieties
in neighbouring countries such as Laos, Thailand, and Vietnam (Raheem et al., 2019). A

continuous supply of the preferred insect varieties could help increase consumption frequency.
4.6.2 Reasons for low insect consumption

Despite insect consumption is widespread in Myanmar, the question is why the consumption rates
are relatively low. One reason could be the price of edible insects. Although they are not
prohibitively expensive, the overall low wages and the current economic crisis may limit
consumption for many people in Myanmar. Spectrum (2016) reported that insects are often
considered luxury foods in Myanmar, with the price of insects having increased considerably in
recent years. However, the latter does not apply to households that harvest insects in the wild for
their own consumption, and one would expect low-income households to be more active in
gathering nature’s ‘free lunch’ (Diirr and Ratompoarison, 2021). Children are primarily wild

insect harvesters, so the opportunity costs for those households are meagre.

Another reason for the observed low frequency of insect consumption could be seasonal
availability. Barennes et al. (2015) mentioned the seasonal nature of edible insects makes it
difficult to obtain them during the offseason. Although insects are available in almost all areas of
Myanmar, they are not always available in markets or shops. Seasonality affects availability and
accessibility as prices rise in the off-season. What aggravates the problem is that important insect
species, such as crickets, are declining in Myanmar, partly due to over-collection and partly due
to pesticide use in agriculture (Spectrum, 2020b). As a result, commercial insect harvesters must
move from one location to another in search of insects, and people who used to collect insects for
home consumption can no longer easily find them in their surroundings. Furthermore, we found
that more than half of the people eat only one type/ species of edible insects, mostly crickets,

while the rest consume two to six species. People who eat different types/ species of insects can
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consume insects for longer because the seasonal occurrence varies between species, while those
who eat only one type/ species may not be able to eat them all year round. One potential solution
would be to raise edible insects; however, insect farming is still in its infancy in Myanmar
(Nischalke et al., 2020).

4.6.3 Individual and household-level factors and insect consumption

Gender, age, education, and location appear to not affect the frequency of insect consumption,
possibly because entomophagy is a family tradition that is often passed down from generation to
generation (Nischalke, 2020). Most people eat insects in their social environment, regardless of
gender, age, educational level, rural or urban location, in a society where entomophagy is
widespread and is considered a normal habit. Furthermore, approximately 20% of Myanmar’s
total population has migrated partly due to the current political crisis (UNESCO, IOM, UNDP,
2018), implying that a possible locational effect may have become less pronounced. However,
because people in rural areas typically harvest insects for their own consumption, whereas people
in urban areas typically buy them, differences in insect consumption between rural and urban
would be expected. Nonetheless, more research is needed to identify potential differences
between rural and urban areas because of the rural-urban population’s unrepresentative data.
Regarding the representation of the rural-urban population, gender, age, and education level may
also differ, and thus need to explore their potential causes. Although previous studies show that
those factors often do not significantly affect insect consumption (Hartmann et al., 2015;
Manditsera et al., 2018; Orsi et al., 2019; Verbeke, 2015), there is no clear explanation or
conclusion for those factors. The appearance of insects strongly influences men and women in
Western society, with women generally showing a stronger aversion to insects than men when
the insects are visible; however, this difference disappears when the insects are invisible
(Lammers et al., 2019; Orsi et al., 2019). In our study, 74% of women were insect phobic
compared to only 26% of men. Such attitudes towards entomophagy are highly important for
accepting or rejecting edible insects, underlining the importance of attitude in consumer
behaviour (Ajzen, 2008). People with a favourable attitude towards edible insects are more likely
to eat edible insects. This is hardly surprising. However, two startling facts merit further
investigation: In our sample, 60% of respondents are opposed to entomophagy, and still, half of
them consume insects. Even though 82% of the Kachin consumers oppose entomophagy, both
consumer percentage and consumption frequency for Kachin turned out to be higher than the
national average. The observed discrepancy between negative attitudes and consumption of edible

insects might be due to the growing exposure to Western societal beliefs and related aversion
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against entomophagy and, at the same time, widespread poverty in Myanmar where insects
collected in the wild can be a cheap source of food. Negative opinions may also be related to
Buddhism, where killing of insects is considered a bad habit. Yet, in Myanmar living insects are
often perceived more delicious than dead ones, thus people prepare and eat live insects despite

knowing their actions are considered wrong by their religion.

The fact that insects have been eaten by some ethnic groups, such as the Kachin, Kayah, and
Rakhine, since the time of their ancestors, but not by the Burmese, explains the significant
difference in insect consumption and frequency observed in this study as well as in others
(Nischalke, 2020; Tun, 2016). In contrast, Mon ethnic is less likely to consume insects, which
may be due to the fact that 32% of Mon respondents who practiced Islam said they had never
tried edible insects, which might be a combination of ethnic and religious factors here. Another
element could be the location of ethnic groups. People who live in border areas consume insects
more frequently than Burmese people (Nischalke et al., 2020), possibly because of the greater
abundance of wild edible insects in these areas and the more common harvesting practises. Thus,
ethnicity plays a role in insect-eating, and intake levels vary from one ethnicity to the next, but

more research is needed to determine the underlying reasons for this.

Our selection model revealed a significant positive association between Buddhism and
entomophagy, possibly because eating foods that others have slain is not forbidden in Buddhism
(Hays, 2008), whereas in Islam, entomophagy is not entirely forbidden, but is not a traditional
habit (Rahim, 2018; Tajudeen, 2020). Eating insects has generally been considered acceptable by
all faiths, including Christianity, Judaism, and Islam (Terrell, 2000). We found no differences
between Buddhist versus non-Buddhist insect consumers (68 vs 64%), though Muslims in

Myanmar clearly consume much less insects.

The consumption frequency of edible insects is positively and significantly influenced by family
size. This means that people from larger families consume insects more frequently than others
due to per capita consumption. It might also be related to poverty, as poorer households often
have more family members (Kyaw, 2009; MPLCS, 2017) and are more vulnerable to food
insecurity. Hence, such households use insects as food more frequently. In addition, larger
families may be able to collect more insects than smaller households (Dirr and Ratompoarison,
2021). However, per capita consumption might be lower as the number of consumers in the family

increases.
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4.6.4 Emotional factors and insect consumption

We found that insect phobia negatively affects consumption, which is consistent with findings
from other studies from entomophagous and non-entomophagous countries (Cicatiello et al.,
2016; Hartmann et al., 2015; Phonthanukitithaworn et al., in press; Sogariet al., 2019a). Insect
phobia is frequently associated with cultural issues and the perceived risk of such unfamiliar,
novel, and unusual food (La Barbera et al., 2018; Nyberg et al., 2021; Sogari et al., 2019b; Yen,
2009). This cultural phenomenon is more prevalent in non-entomophagous countries (Hartmann
etal., 2015; Moruzzo et al., 2021; Sogari et al., 2019a). However, in an insect-consuming country
like Myanmar, at least 20% of the respondents in our study expressed insect phobia, and most
were no longer insect consumers. One reason for this could be the different appearance of insects

compared to other food products.

Furthermore, ‘social concerns’ can harm consumer acceptance of edible insects. In our study,
27% of people believe that eating insects denotes a lower social status and thus consume less.
Similarly, Van Huis et al. (2022) in Niger observed that insects were regarded as poor men’s food
when living standards improved and consequently phased out of local diets. Whether this trend
also exists in Myanmar is unclear; if so, promoting edible insects as healthy, nutritious, and

fashionable food would be necessary to possibly counteract such a trend.

The consumption of edible insects can be associated with discomfort. On the one hand, 17% of
the respondents in our study said they were hesitant to eat insects because they were concerned
about them being unsanitary and containing unhealthy ingredients such as oil. Likewise,
discomfort and fear reduced insect consumption frequencies by 36% in South Africa (Hlongwane
et al., 2021). On the other hand, 30% of people reported feeling discomfort after eating insects.
Some people experience high blood pressure and/or headaches. These people generally avoid or
reduce their consumption of insects. Studies in entomophagous countries such as Thailand, China,
and Laos reported allergies, health problems, and other intolerance after insect consumption
(Barennes et al., 2015; Chomchai and Chomchai, 2018; Ji et al., 2009; Taylor and Wang, 2018).
However, those studies did not specify whether or not people who experienced such health issues

continued to practise entomophagy.
4.6.5 Product-related factors and insect consumption

When people believe insects taste good or excellent, they are more likely to consume them.
Hence, consumer preferences play an important role in the frequency of consumption in an

entomophagous country like Myanmar. One of the primary motivations for consumers is the taste
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of insects (Barennes et al., 2015; Durr and Ratompoarison, 2021; Van Huis et al., 2013). Deroy
et al. (2015) argued that insects are not eaten out of necessity in Western countries but because
they are considered delicious. Studies from Zimbabwe and the Netherlands came to the same
conclusion that taste is a vital factor in determining the consumption frequency of foods (House,
2016; Manditsera et al., 2018). Aside from taste, the frequency with which edible insects are
consumed is influenced by smell, which, according to cricket traders, is the most convenient
method of determining the freshness of insects (Spectrum, 2020b). The less smelly the insects
are, the fresher they are. As a result, when people find insects to have no smell, they consume

them more frequently.

We also found regarding food safety that persons concerned about chemical contaminations are
more inclined to avoid higher consumption than those who are not. Consumers in Myanmar are
becoming more aware of food safety, but this concept is still relatively new in the edible insect
sector (Spectrum, 2021b). Nonetheless, when people believe edible insects are safe to eat, they
consume more of them, underlining the importance of food safety also for entomophagy as
exemplified by a study from Zimbabwe where awareness of food safety issues turned out to be

one of the most vital characteristics of insect consumers (Manditsera et al., 2018).

In terms of nutritional value, those who believe insects are nutritious foods are more likely to
consume them. A study conducted in Zimbabwe found that three-quarters of the urban population
consumed insects due to their nutritional value (Manditsera et al., 2018). Yet, only 45% of our
respondents regarded insects as nutritious food; there appears to be a lack of consumer knowledge

in Myanmar about the nutritional benefits edible insects can have.

In our analysis ‘naturalness’ had no significant impact on the frequency of consumption of edible
insects, although a large majority of insect consumers prefer eating wild-harvested compared to
(mass-) reared insects. Wild-harvested insects currently dominate the market, and insect rearing
for human consumption is still in its infancy in Myanmar (Nischalke et al., 2020). Some reared
insect species, such as crickets, are imported into Myanmar from neighbouring countries, though
the quantities are so far rather small (Nischalke, 2020). Hence, markets generally supply, and
consumers typically consume wild insects. More research is needed to better understand

consumer preferences in Myanmar vis-a-vis wild-harvested and (mass-) reared insects.

4.7 Conclusions

Before concluding, we note some research limitations to better evaluate the results. First, this
study did not consider the effect of price on insect consumption frequency. Second, it did not
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explore how people consume insects (e.g. as snacks or as part of a meal) and how they acquire
them (by purchase or harvest), which might be important to better understand entomophagy in
Myanmar. Third, there may be reporting bias. The proportion of Muslims and Hindus in the
survey is small and most respondents are from urban areas, although in reality 70% of the
population resides in rural areas. Results may differ if the sample is representative of the actual

rural-urban population.

As one of Myanmar’s first edible insect consumer studies, this article explored factors influencing
consumer acceptance and consumption frequencies. Entomophagy is pervasive among all ethnic
groups, including both urban and rural residents, and consumer acceptance of edible insects as
food is moderately high. However, insects are rarely consumed, and the potential of edible insects
to combat food insecurity and malnutrition remains challenging. Myanmar is rooted in
malnutrition and food insecurity; regular consumption of edible insects could significantly
improve the nutritional value of diets in malnourished populations. National nutrition
programmes based on insects would be beneficial for promoting more frequent consumption in
Myanmar. One of the key findings of this study is that social concerns, which are mentioned by
Egan (2013) and Van Huis et al. (2022) but not investigated in any earlier studies, are crucial
factors in determining insect consumption. Moreover, emotional factors, such as negative
opinions, insect phobia, safety concerns, and discomfort, are major barriers to insect consumption.
Providing new insect-based products or an invisible form, such as flour or a food additive, could
help reduce insect phobia and discomfort. In contrast, the nutritional properties of edible insects
motivate people to consume them. This emphasizes the need to educate the public about the
benefits of consuming edible insects, forming a favourable opinion and reducing social concerns
about insect consumption. Thus, governments and non-governmental organisations should hold
public forum to raise public awareness of the environmental benefits and health benefits of
consuming edible insects. In addition, the government should set good manufacturing practices
for edible insect food to ensure food safety and the value chain actors should priority food safety

by following laid down policies.

72



CHAPTER V

5. Predicting consumers’ intention towards entomophagy using an extended theory of
planned behavior: evidence from Myanmar

This chapter has been published as Thu Thu Aung et al. (2023) International Journal of Tropical
Insect Science

https://doi.org/10.1007/s42690-023-01016-4

51 Abstract

The concept of entomophagy—consuming insects as food—has become particularly important
from the perspective of food security. Myanmar is an entomophagous country, but where chronic
malnutrition problems persist. A lack of research into the topic of entomophagy in Myanmar
makes it difficult to understand people's behavior regarding edible insects as food, as well as their
motives and aversions. As this knowledge gap emphasizes the need for consumer studies of edible
insects in Myanmar, this study examines the factors affecting consumers’ intention to eat insects.
The model used is based on the theory of planned behavior, extended by the variable
environmental concern. Data collection was conducted through telephone interviews, acquiring
872 respondents. Structural equation modelling analysis was performed to predict the influence
factors on consumption intention towards edible insects. Results revealed that participants’
consumption intention was low and primarily influenced by attitude, subjective norm, perceived
behavioral control, and environmental concern. Only four out of ten factors had moderating
effects on consumption intention, mainly the administrative division, urban or rural location,
educational level and ethnic groups. These results are useful for further developing the insect
sector in Myanmar, and especially for creating more public awareness of the benefits of eating
insects as well as promoting a more positive attitude and possibly leading to an increase in
consumption intention. A gradual shift from mere collection to insect farming would improve all
year availability of edible insects and reduce the difficulties of consumers accessing edible
insects. Consequently, edible insects can assist in achieving the nutrition policy's objective of
reducing all types of malnutrition by making it easier for all people, at all times of the year, to

acquire nutritious food at an affordable price.
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5.2 Introduction

Entomophagy that is, consuming insects as food (Chakravorty et al. 2011; Moruzzo et al. 2021),
has become an increasingly popular topic globally due to its potentially positive effects on food
security, nutrition, and the environment (Woolf et al. 2019). As edible insects are rich in protein,
unsaturated fats, vitamins, minerals, and dietary fiber, consuming them as food can greatly benefit
the health of consumers if they are appropriately handled and eaten and thereby contribute to
improved food and nutritional security (Belluco et al. 2013; Kinyuru et al. 2015; Tang et al.
2019). The nutritional composition of edible insects varies greatly depending on the species, life
stage, habitat, and diet of the insects (Ghosh et al. 2017; Shah et al. 2022; Skotnicka et al. 2021,
Tuhumury 2021). Compared to conventional livestock, edible insects have more benefits from an
environmental perspective, as they require less water and soil and emit lower greenhouse gases
and ammonia while producing a higher percentage of edible mass (Dagevos 2021; Lange and
Nakamura 2021; Van Huis and Oonincx 2017).

Due to the abovementioned benefits, there is a growing demand for edible insects in developed
countries that are not traditionally entomophagous (GMI 2020; IPIFF 2020). The value of the
insect market has risen substantially from 33 million USD in 2015 to 55 million USD in 2019 in
ten countries, including the United States, Brazil, and Mexico from the Americas; the United
Kingdom, Netherlands, France, and Belgium in Europe; and China, Thailand, and Vietnam in
Asia, and the market size is projected to further increase dramatically to 710 billion USD in 2026
(Ahuja and Mamtani 2020). As edible insects are popular on the world market and have created
new income activities, numerous studies have examined their consumption and its determinants
in recent years (Liu et al. 2020; Hwang and Kim 2021; Mancini et al. 2019; Moruzzo et al. 2021,
Omemo et al. 2021; Orsi et al. 2019; Vartiainen et al. 2020; Woolf et al. 2019). However, the
majority of this research was undertaken in developed nations where edible insects are considered
a novel food, and only a few studies were conducted in traditional entomophagous countries
where malnutrition is often chronic, such as for example Nigeria and Madagascar (Ancha et al.
2021; Durr and Ratompoarison 2021; Meysing et al. 2021).

Malnutrition is still a significant problem for people in the developing world (Mduller and
Krawinkel 2016). In 2019, approximately 687.8 million people worldwide suffered from
malnourishment (Szmigiera 2021). About half of all avoidable deaths in children under five are
caused by malnutrition (Bread for the world 2021). In developing countries, most people are poor
and can only afford low-quality diets that contribute to all forms of malnutrition (Lartey et al.

2018; Siddiqui et al. 2020). Consequently, these countries suffer the greatest productivity losses
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due to malnutrition, causing a significant negative impact on their economies. Yet, nutrition is
one of the most cost-effective ways to solve malnutrition and its consequences problems (Shekar
et al. 2016). To address the nutritional requirements of poor people in developing countries,
affordable, high-quality foods are needed (Bhargava 2015). Insects are a low-cost, high-quality,
and nutritious food (Tang et al. 2019). Thus, edible insects may be a viable solution for traditional
entomophagous countries where malnutrition persists. Meysing et al. (2021) pointed out that in
countries with conventional insect-eating habits where chronic malnutrition is prevalent, the

people’s insect consumption behavior needs to be urgently examined.

Myanmar is one of such entomophagous countries where about 30% of children under five
encounter chronic malnutrition problems (USAID 2018). About 45% of deaths below five years
of age are caused by various types of malnutrition (UNICEF 2014). According to Robertson et
al. (2018), Myanmar suffers from both micronutrient and macronutrient deficiencies, such as
protein—energy malnutrition (PEM). According to the United Nations Children’s Fund (UNICEF)
definition, PEM is a hidden danger, similar to the tip of an iceberg, with dreadful ramifications
that can go unnoticed (Grover and Ee 2009). Thus, PEM must be addressed to mitigate its
consequences. According to the Myanmar Non-Governmental-Organization (NGO) Spectrum
(2021a), edible insects are nutritious food and have the potential to substantially contribute to
reducing malnutrition in the country. However, even though insects have a place in the diet of
some ethnicities — mainly from mountainous areas, such as Kayin, Chin, Kachin, Shan, and
others (Linn et al. 2016) — entomophagy is uncommon among urban dwellers of Myanmar’s
central area (Nischalke et al. 2020). Moreover, the indigenous insect-eating culture has vanished
from a number of traditionally entomophagous countries (Barennes et al. 2015; Mitsuhashi 1997;
Pambo et al. 2018). Despite entomophagy has a long history in the country, still, there are no laws
or restrictions on eating or collecting insects. The general lack of information on insect
consumption in Myanmar poses uncertainty as to whether traditional insect consumption is
disappearing in the country, emphasizing the need for consumer studies of edible insects in
Myanmar. Thus, we intended to explore people’s behavior towards entomophagy and the factors
that may attract or dissuade them from consuming insects as a substitute for conventional
livestock and to understand the prospects of entomophagy in Myanmar by addressing the
following research questions:

1. What is the current status of entomophagy in Myanmar?

2. What is the consumption intention towards edible insects, and its influencing factors?
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5.3  Theoretical framework and derivation of hypotheses—L iterature insights
53.1 Theory of planned behavior as a theoretical framework

Various scholars have developed different models and theories to understand food consumption
behavior. Among the vast array of theories and models found in the field of consumer behavior
studies regarding food consumption, the Theory of Reasoned Action (TRA), Theory of Planned
Behavior (TPB), and Norm Activation Model (NAM) are common. However, NAM is developed
to predict pro-social or pro-environmental behavior (Zhu et al. 2022), and current research is
mainly interested in consumption intentions, not pro-environmental behavior. Thus, TRA and
TPB are better options than NAM for this study. However, the basic idea of TRA is to explain
behavior under the complete volitional control of the consumer and when dealing with persons
who cannot exercise volitional control, the theory of reasoned action encounters some obstacles
(Ajzen 1991; Fishbein and Ajzen 1990; Madden 1992). As this research is not restricted to
examining behaviors only under complete volitional control, the TPB seemed to be the most
appropriate model. Additionally, the results of the TPB research can be easily used to make
interventions (Dunn 2008; Pambo 2018). Because of these considerations, TPB was selected as
the study's primary theoretical foundation.

The TPB, developed by Ajzen in 1985 (Ajzen 1985), is one of the most frequently applied and
tested models in predicting human behavior (McEachan et al. 2011) and is prominent in the
behavioral intention studies on edible insect consumption (Mancini et al. 2019; Menozzi et al.
2017). It was originally an extended model of the TRA but modified by adding perceived
behavioral control derived from self-efficacy theory to predict behavior more accurately under
incomplete volitional control (Ajzen 1991; Madden 1992). 1t is “a full-fledged social psychology
theory” that can predict human behavior (Zhang, 2018, p. 1). According to Ajzen (1991), the TPB
accurately predicts behavior intention with the help of attitude (ATT), subjective norm (SN), and
perceived behavioral control (PBC). ATT, the first component of the TPB, indicates a person’s
optimistic or pessimistic view of something or someone. The second component, SN, refers to
the social influence of the surrounding people on an individual in doing something. The third
component, PBC, relates to an individual’s ability to do something. In this theory, ATT is guided
by behavior beliefs that refer to a person’s belief about the effects of a particular behavior (Arafat
and Mohamed Ibrahim 2018). One of the main advantages of TPB is that it is flexible enough to
incorporate additional constructs into the model; some researchers developed their research

models by combining relevant factors adopted from different contexts pertinent to their situation

76



to enhance and improve the predictive ability of the specific models (Bae and Choi, 2020; Hwang
and Kim, 2021; Vartiainen et al., 2019). One of the limitations is that it is impossible to investigate
the direct influence of other factors such as socio-demographic, on behavior in the absence of
TPB constructs because the unique idea behind the TPB was that other elements, such as socio-
demographic characteristics, should influence behavior through the components of TRA and
TPB, such as attitudes, subjective norms, perceived behavioral control and intention. In other
words, those factors should have indirect rather than direct effects on behavior (Shepherd and
Raats, 1996).

532 Application of the TPB to consumption intention of edible insects

The growing importance of entomophagy has drawn the attention of many researchers, who have
studied its potential as food from several different perspectives (Chomchai and Chomchai 2018;
Egan 2013; Pambo et al. 2016; Sogari et al. 2018; Videbak and Grunert 2020). Edible insect
studies applied the TPB when predicting either consumer intention or actual behavior in
entomophagous and non-entomophagous countries (Brekelmans 2016; Hwang and Kim 2021;
Lucchese-Cheung et al. 2020; Pambo et al. 2016). Thus, a literature overview containing a
summary of research papers on entomophagy using the TPB was performed to refine our
hypothesis. Table 1 lists the previous studies of edible insect consumer behavior that used TPB
worldwide. It includes the countries, sample sizes, measured constructs, the focus of the study,

and the significant predictors of each study.

The majority of the studies were conducted in Western societies, non-entomophagous countries
(Brekelmans 2016; Lucchese-Cheung et al. 2020; Mancini et al. 2019; Menozzi et al. 2017;
Navarré 2017; Vartiainen et al. 2020); with a small number of studies conducted in traditionally
entomophagous countries (Bae and Choi 2020; Chang et al. 2019; Hwang and Kim 2021; Pambo
et al. 2018). However, to the best of our knowledge, no consumer study focuses on Myanmar.
While some of the studies only included the original constructs of the TPB—namely ATT, SN,
and PBC (Brekelmans 2016; Menozzi et al. 2017; Navarré 2017)—other studies added new
constructs, such as ascribed responsibility (Choe et al. 2020), phobia (Bae and Choi 2020), the
interaction of self-identity and familiarity (Pambo et al. 2018), environmental concern (Chang et
al. 2019), and safety (Vartiainen et al. 2020).

All these studies proved the applicability of TPB in the context of edible insect research.

Moreover, the openness of adding factors to TPB components inspired us to use an extended
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version of the TPB. Thus, applying the TPB to the case of entomophagy in Myanmar led to the

hypotheses outlined below.

Table 1: Summary of the worldwide studies of edible insects using the TPB.

Sample | Measured | Depend. | Significant Main findings
Authors Country . . .
size constructs | Variables | predictors
Bl was significantly
influenced by SA,
BB, OE, SN, and PBC. BB
NB, MC, BB, OE, | and OE have effects
Hwang South CB, PP, NB, MC, | on SA, NB and MC
ou
and Kim K 440 SA, SN, Bl CB, PP, | have effects on SN
orea
(2021) PBC, B, SA, SN, | while CB and PP
PK (as PBC have effects on
moderator) PBC. PK moderated
the relationship of
SN and BI.
) ATT, SN, Only SN had a
Diaz et al. ] -
Colombia | 100 PBC, PU, Bl SN significant effect on
(2021)
PEOU, BI BI.
Bae and South ATT, SN, Bl was significantly
ou
Choi K 390 PBC, FN, Bl ATT, SN | influenced by ATT
orea
(2020) EXP, BI and SN.
SN plays a role in
shaping ATT. EA,
ATT, SN, ATT, SN,
AR, BV, EC, and
PBC, PN, PBC, .
Choe et South ATT, PN, PE positively
439 EA, AR, PN, EA, |
al. (2020) Korea Bl impacted PN. ATT,
BV, EC, AR, BV,
SN, PBC, and PN
PE, BI EC, PE

were all found to

shape BI.
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Sample | Measured | Depend. | Significant Main findings
Authors Country _ _ )
size constructs | Variables | predictors
ATT, SN, SN had a negative
Lucchese- ) )
) PBC, TRT, impact on CI, while
Cheung et Brazil 404 Cl SN, PBC .
PR, SDE, PBC had a positive
al. (2020) :
Cl impact on ClI.
ATT showed the
Vartiainen ATT, SN, significantly largest
. ATT,SN, |
etal. Finland 564 PBC, GEN, Cl PBC influence on ClI,
(2020) Cl followed by SN and
PBC.
ATT, SN, ATT, PBC, and FN
Chang et ) ATT,PBC, |
Taiwan 316 PBC, FN, Pl significantly
al. (2019) FN _
EC, PI influenced PI.
PBC was the most
o critical factor in
Mancini et FN, IFR, FN, PBC, o
Italy 165 Cl determining Cl,
al. (2019) PBC, CI IFR
followed by FN and
IFR.
Cl was significantly
ATT, SN, _
Pambo et ATT, SN, |influenced by all
Kenya 432 PBC, ISIF, Cl
al. (2018) cl PBC, ISIF | constructs — ATT,
SN, PBC and ISIF.
Cl was significantly
Menozzi ATT, AB, influenced by ATT
ATT, PBC,
et al. Italy 231 SN, PBC, AB, CI cl and PBC, whereas
(2017) Cl AB was influenced
by Cl and PBC.
Cl was affected by
ATT, SN,
ATT, SN, and PBC.
Navarré ) PBC, CI ATT, SN,
Spain 300 Cl FN moderated the
(2017) (FN as PBC,FN |
link between SN
moderator)

and ClI.
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Sample | Measured | Depend. | Significant Main findings
Authors Country _ _ ]
size constructs | Variables | predictors
All constructs —
Brekelma Nether- 151 ATT, SN, cl ATT, SN, | ATT, SN, and PBC,
ns (2016) lands PBC, ClI PBC had a significant
effect on CI.

Note: ATT = Attitude, AB = Actual behavior, AR = Ascribed responsibility, BB = Behavior
belief, Bl = Behavioral intention, BV = Biospheric value, CB = Control belief , CI =
Consumption intention, EA = Environmental awareness, EC = Environmental concern, EXP
= Experiences, FN = Food neophobia, GEN = Gender, IFR = Insect food rejection, ISIF =
Interaction of self-identity and familiarity, MC = Motivation to comply, NB = Normative
belief, OE = Outcome evaluation, PBC = Perceived behavioral control, PE = Perceived
effectiveness, PEOU = Perceived ease of use, Pl = Purchase intention, PK = Product
knowledge, PN = Personal norms, PP = Perceived power, PR = Perceived risk, PU =
Perceived usefulness, SA = Sustainable attitude, SDE = Social demographic and economic,
SN = Subjective norm, TRT = Trust.

53.2.1 Consumption Intention

Consumption intention (CI) is an individual’s willingness to carry out the specific behavior that
would typically occur before the actual behavior and, thus, is the best indicator of the particular
action that happens (Ajzen 1991). Based on these definitions, consumption intention in this study

refers to an individual’s willingness to consume edible insects in the future.

5.3.2.2 Attitude

An attitude (ATT) can be defined as a relatively static opinion of a person towards something or
somebody (Solomon 2009). According to Ajzen (1991), it is one of the main indicators of
behavioral intention. Attitude in this study refers to an individual’s general positive or negative
opinion towards edible insects. The effect of ATT on intention was tested in various edible insect
studies (Chang et al. 2019; Menozzi et al. 2017; Navarré 2017; Pambo et al. 2018; Vartiainen et
al. 2020). These studies proved that ATT towards insect-based food significantly influences CI.
Hence, we postulated the following hypothesis:

Hi:  Positive ATT towards entomophagy positively affect the CI for edible insects.
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5.3.2.3 Subjective norm

Subjective norm (SN) can be defined as the perceived social pressure or influence on an
individual’s particular action from the people who have a close relationship with them (Ajzen
1991); one’s attitudes are influenced by people like friends and family (Singh and Verma 2017).
In the field of edible insects, researchers examined the effect of SN on behavior intention. Navarré
(2017) demonstrated that SN positively affects consumption intention towards insect-based foods,
which was further corroborated by Bae and Choi (2020), who additionally revealed that SN
significantly influences behavioral intention towards edible insect food. Chang (2013) proved a
significant causal relationship between SN and ATT. Moreover, a study of consumers’ ATT
towards functional yoghurts in Vietnam verified that SN could influence consumers’ ATTs
(Nguyen et al. 2020). Hence in our study, we tested for both a direct and indirect effect through
an ATT of SN on CI with the following hypotheses:

H2:  Positive SN regarding entomophagy positively affect the CI for edible insects.

Hs:  Positive SN regarding entomophagy positively affect the CI for edible insects via
ATT.

5.3.24 Perceived behavioral control

There are circumstances in which individuals may not have complete voluntary control over their
actions; consequently, perceived behavioral control (PBC) becomes an essential factor of
intention as per the TPB (Ajzen 2002). It refers to individual control over performing the behavior
(Ajzen 1991) and combines perceived difficulty and controllability. The former refers to a
person’s perception of how easy or difficult it is to carry out a specific behavior. In contrast, the
latter refers to the degree to which individuals can control their performance (Ajzen 1985, 2002,
2008, 2011). Edible insect researchers studying the importance of PBC in predicting intention all
proved that it significantly impacts consumption intention towards edible insect foods
(Brekelmans 2016; Hwang and Kim 2021; Lucchese-Cheung et al. 2020; Mancini et al. 2019;
Menozzi et al. 2017; Navarré 2017; Pambo et al. 2018; Vartiainen et al. 2020). This led us to the
following hypothesis:

Ha: A high PBC regarding entomophagy positively affects the CI for edible insects.

Although TPB is broadly applied, some researchers suggested adding more constructs to it due to
its low predictive ability with the above-discussed three original constructs (Karimy et al. 2015;

Wang et al. 2016). There are some criteria for including additional elements in theory. The added
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variables should (1) be behavior-specific, (2) be the determinants of intention and behavior, (3)
be independent of the existing three factors, (4) apply to a variety of behaviors, and (5) be part of

the theory, and help to increase the estimation of intention or behavior (Fishbein and Ajzen 2011).

One relevant factor determining consumers’ intention to consume edible insects in studies
conducted in Asia by Choe et al. (2020) and Chang et al. (2019) included environmental concern.
Unlike in developed countries, in Myanmar, edible insects are mainly harvested from nature,
raising environmental concerns. According to Choe et al. (2020), a person with a greater degree
of environmental concern might believe that humans are gravely abusing the environment in
many ways. One of the main reasons for entomophagy’s global re-emergence is that it is generally
believed to cause little to no harm to the environment (Guiné et al. 2021; Imathiu 2020). However,
according to Spectrum (2021b), wild harvesting of edible insects may endanger wild populations
and severely affect the environment and society in Myanmar. Thus, environmental concern is
assumed to be an important factor, but it is unclear in which direction they influence the CI.

Hence, the TPB was modified by additionally integrating environmental concerns.
5325 Environmental concern

Having environmental concern (EC) means realizing the harmful impacts of human actions on
the environment (Kollmuss and Agyeman 2002), and was used in food studies as an additional
construct to the TPB model (Basha et al. 2015; Fleseriu et al. 2020). For instance, a study on eco-
friendly packaged products in India revealed that EC significantly affects buying intention
(Prakash and Pathak 2017). Yet, a survey in Romania with consumers of organic products EC
significantly impacted attitude, not the intention (Fleseriu et al. 2020). Although EC has become
a pressing issue worldwide, edible insect studies that used the TPB as a basic model paid little
attention to this factor. Chang et al. (2019) used EC as additional TPB constructs but found no
impact of them on buying intention of edible insects in Taiwan. Similar studies from developing
countries have not addressed the effect of EC on the CI of edible insects. As insect consumption
in Myanmar is largely dependent on wild collections, we tested the effect of EC with the following
two hypotheses:

Hs:  High EC has a negative direct effect on the CI for edible insects.

He:  High EC has a negative indirect effect on the CI for edible insects via ATT.
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5.3.2.6 Background factors (moderators)

According to Wassmann et al. (2021), most edible insect studies neglected to test the moderating
effects of factors such as age and education. Although organic food studies and other studies
usually tested the moderating effect of different factors in the relationship between TPB
constructs and intention (Asif et al. 2018; Saleki et al. 2021; Tandon et al. 2020; Tarhini 2013;
Wang et al. 2019), only a few edible insect studies have considered moderating variables (Hwang
and Kim 2021; Navarré 2017). Hwang and Kim (2021) tested the moderating effect of product
knowledge in the relationship of all TPB constructs on behavioral intention to use edible insects
in restaurants. Product knowledge moderated the relation of subjective norms and behavioral

intentions but not the other constructs.

A moderating variable, or moderator, is a factor that moderates the influence of an independent
variable on a dependent one, which is termed the moderator effect (Edwards and Lambert 2007,
Hair Jr et al. 2015; Preacher et al. 2007). According to Memon et al. (2019), a compelling reason
for a moderation analysis can be the contradictory effects of independent variables on a dependent
one. The effects of individual factors in edible insect studies have revealed inconsistent findings.
For instance, Vartiainen et al. (2020) found that individuals from a Western society with higher
education were more likely to consume edible insects, contradicting findings from studies in other
Western countries (Hartmann et al. 2015; Tan et al. 2017). Although in Western countries, men
are more likely to consume edible insects than women (Castro and Chambers 2019; Menozzi et
al. 2017), in some entomophagous countries such as China, women consume more insects (Castro
and Chambers 2019), though in others like Korea or Ethiopia not (Ghosh et al. 2020). Similarly,
other sociodemographic factors, such as age, caused differing results on insect consumption even
within the same country (Hlongwane et al. 2021). These contrasting findings stress the need for
moderating analyses of sociodemographic factors. Thus, we tested the effect of background
factors such as gender, age, education, income, location, administrative division, ethnicity,
religion, family size, and experience with insect consumption on intention to consume edible

insects using the following hypotheses:

Hza:  Background factors moderate the relationship between ATT and CI for edible

insects.

H7:  Background factors moderate the relationship between SN and CI for edible

insects.
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H7c:  Background factors moderate the relationship between PBC and CI for edible

insects.

Figure 1 shows the conceptual framework of the study.
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Figure 1: Conceptual framework for testing hypotheses (modified after Ajzen (2002)).

5.4 Material and measures
54.1 Measures

In order to test the hypothesized model presented in figure 1, we used a Structural Equation
Modelling (SEM) approach. Each of the five latent constructs (ATT, SN, PBC, EC, and CI) was
reflectively measured with three indicators, utilizing a 5-point Likert scale (1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree). The indicators for the constructs were
adapted from scales used in previous research and slightly adjusted to the context of our study
(Table 2). The items to measure the constructs ATT and PBC were adapted from Wang et al.
(2019), referring to the studies of Ajzen (2002) and Asif et al. (2018). Chang et al. (2019) cited
the study of Dunlap and Van Liere (1978) as the source for the items used to measure Cl and EC.

An adapted scale from Vartiainen et al. (2020) was used to measure SN.
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Table 2: Description of questionnaire structure and supporting literature.

Latent .
) Indicators
variable

) CI-1: I plan to eat edible insects in the next three months.
Consumption

intention (CI)

Cl-2: 1 intend to consume edible insects in the next three months.

CI-3: 1 am willing to recommend others to consume edible insects.

ATT-1: I am interested in eating edible insects.
Attitude (ATT) | ATT-2: | think that consuming edible insects is a good idea.

ATT-3: | think that consuming edible insects is beneficial.

SN-1: People I respect would consume edible insects.

Subjective ) o )
SN-2: People close to me probably find edible insects as food enjoyable.
Norm (SN)
SN-3: People important to me wouldn’t mind if I consumed edible insects.
PBC-1: Whether or not | consume edible insects within the next months is
Perceived completely up to me.
Behavioral PBC-2: | am confident that if | wanted, | could consume edible insects
Control (PBC) within the next months.

PBC-3: For me, to consume edible insects within the next months is easy.

EC-1: Mankind is severely abusing the environment.
Environmental | EC-2: Humans must live in harmony with nature in order to survive.
concern (EC) | EC-3: When humans interfere with nature, it often produces disastrous

consequences.

54.2 Survey design and data collection

The items and questions used in the survey were translated from English into Burmese and back-
translated into English with the help of a translator to check whether the concept and linguistics
were identical. The questionnaire included two parts: part one was related to background factors,

and the other was for measuring TPB constructs.

Data were collected by telephone surveys between March 2021 and June 2021 with citizens of
Myanmar. As there are no official lists of cell phone numbers in Myanmar, a random sample of
cell phone numbers were generated for conducting the telephone survey. The cell phone numbers
in Myanmar usually have eleven digits: the first two digits, “09,” are a prefix for all cell phones,
the third digit is the cell operator code, and the following three are used to identify the region.

The remaining five digits were added randomly. In total, 18,694 cell phone numbers were dialed.
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Of the contact numbers, 68% were invalid, unavailable, or not yet installed; 14% of the contacted
were unwilling to participate in the interview, 13% did not answer the phone call, and only 5%
agreed to participate. Among these 949 volunteers, 53 respondents refused to answer more than
half of the questions. Thus, finally, collected data from 897 respondents were entered into an
SPSS worksheet.

54.3 Data analysis methods

The characteristics of the respondents and the main measures were described through descriptive
statistics and SEM using SPSS 25 and AMOS 24. Structural Equation Modelling is a multivariate
tool incorporating confirmatory factor analysis (CFA) and path analysis into a single framework
for testing hypotheses about the interactions between factors (Altikriti and Anderson 2020;
Hasman 2015). Confirmatory factor analysis was conducted to validate that the SEM met the
requirements of validity and reliability (Awang 2014). After assessing the measurement model's
validity, reliability, and model fitness, the model fitness of the SEM was tested, and causal effects
were analyzed using path analysis. Path analysis determines the structural relationships between

observed and unobserved factors (Altikriti and Anderson 2020).

After that, the moderating effects of background factors on the SEM were examined using multi-
group moderation analysis because Ajzen and Albarracin (2007) acknowledged the indirect effect
of background factors on behavior via attitude, subjective norm, and perceived behavioral control.
Moderating analysis determines whether or not two constructs have the same relationship across
different groups (Memon et al. 2019). Thus, in this analysis, each background factor was divided
into two groups; after that, the identical model was evaluated for each group to explore the

significant differences between the two groups by performing pairwise comparisons across the

models.
55  Results
55.1 Sample description and descriptive results

The number of participants in the final dataset was reduced from 897 to 872 after inaccurate or
incomplete data were removed. This data covers Myanmar's all areas and represent the whole
country (OSF Appendix 1 and 2).

In Myanmar, there are 15 administrative divisions; the areas where the country’s largest ethnic
group, the Burmese, reside are referred to as regions. On the other hand, the areas inhabited by

other ethnic groups—namely the Kachin, Kayah, Kayin, Chin, Mon, Rakhine, and Shan—are
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referred to as states. Briefly, in regions, the Burmese are a majority, while other ethnicities are

minorities; in states, it is the reverse. Hence, the collected data included all ethnic groups.

As presented in table 3, the majority (71%) of respondents lived in regions, whereas the rest lived
in states. One-third of them were rural residents, and two-thirds were urbanites. The sample
comprised an almost equal ratio of males to females and of age groups (the latter in terms of under
30 and over 30 years old). About 85% of respondents earned less than 200 USD per month, while
15% earned more than this. The respondents’ education level was high, with 68% having a
university education. The majority (68%) were Burmese, whilst 32% belonged to other ethnic
groups. In terms of religion, about 88% were Buddhist, and the remaining 12% were composed
of Christians (9%), Hindus (1%), and Muslims (2%). Concerning family size, most (74%) of the

population came from a family of four or more members.

Except for gender and consumption experience, there is no variance in the mean values of Cl
indicators among groups of each background factor. Consumption intention slightly varied by
gender and strongly by consumption experience, with women having lower response rates than
men. People who had eaten insects in the past had a mean CI-1 and CI-2 score of 3.5, indicating
that they intend to eat insects again within the next three months. However, given that their
responses had a mean CI-3 value of 3.0, they were unsure if they would advise others to eat
insects. While those who had not eaten insects gave answers in the range of 2.1-2.2, indicating
that, on average, there was no intention to eat insects nor to suggest them to others. For all other
background factors, the means of CI-1 ranged from 3.1 to 3.3, whereas those of CI-2 and CI-3
ranged from 3.0 to 3.2 and 2.5 to 2.9, respectively. As the mean response level leaned towards
neutral, overall, there was uncertainty about whether to eat insects in the next three months or to

recommend this.

Table 3: Responses to consumption intention indicators by participants’ background factors.

Total respondents Mean
Background factors

Frequency % Cl-1 Cl-2 Cl1-3
Administrative | States 256 29% 3.1 3.1 2.8
division Regions 616 71% 3.1 3.1 2.7
Rural 290 33% 3.2 3.1 2.8

Location
Urban 582 67% 3.1 3.1 2.7
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Female 445 51% 3.0 2.9 2.7
Gender
Male 427 49% 3.3 3.8 2.8
Young < 30 427 49% 3.1 3.1 2.7
Age
Others > 30 445 51% 3.2 3.1 2.8
Low (< 200 USD) 739 85% 3.1 3.1 2.7
Income

Others (> 200 USD) 133 15% 3.2 3.1 2.8
< High school 280 32% 3.2 3.1 2.9

Education
University level 592 68% 3.1 3.1 2.7
Burmese 590 68% 3.1 3.0 2.7

Ethnicity
Others 282 32% 3.3 3.2 2.9
Buddhism 770 88% 3.1 3.1 2.8

Religion

Others 102 12% 3.2 3.0 2.5
Small (< 3 members) 231 26% 3.1 3.1 2.7

Family size
Others (> 3 members) 641 74% 3.2 3.1 2.8
Consumption Yes 630 72% 3.5 3.5 3.0
experience | No 242 28% 2.2 2.1 2.2

Note: 1= Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree and 5= Strongly agree.
55.2 Distribution percentages of Likert scale responses for all indicators

Even if more than 70% of respondents had tried edible insects, their CI was not high, with the
means of items ranging from 2.7 to 3.1 (Table 4). As respondents tended to the neutral answer,
they were either uncertain or undecided in their statements. The same held true for AAT, SN, and
PBC. The mean values of all indicators ranged from 3.1 to 3.4, but participants’ responses to the

indicators of EC leaned towards the agreement, with the means of items ranging from 4.1 to 4.3.
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Table 4: Distribution percentages of Likert scale responses for all indicators.

Strongly )
Indicators | Mean Stan-da-r ‘ Disagree pregree | Neutl | Agre surondly
Deviation ) (3) (4) agree (5)
1)
ATT-1 3.3 0.98 3% 25% 15% 54% 4%
ATT-2 3.1 0.91 2% 28% 32% 35% 2%
ATT-3 3.2 0.88 2% 23% 32% 41% 2%
SN-1 3.4 0.84 2% 14% 30% 51% 2%
SN-2 3.4 0.85 2% 12% 30% 50% 5%
SN-3 31 0.83 3% 18% 47% 29% 2%
PBC-1 3.3 0.94 4% 16% 26% 50% 4%
PBC-2 3.1 0.92 4% 24% 30% 41% 2%
PBC-3 31 0.88 3% 22% 36% 37% 2%
EC-1 4.1 0.64 0% 3% 8% 68% 21%
EC-2 4.3 0.51 0% 0% 2% 65% 33%
EC-3 4.3 0.57 0% 0% 6% 60% 34%
Cl-1 3.1 1.05 6% 26% 22% 42% 5%
Cl-2 3.1 1.06 7% 25% 25% 37% 6%
CI-3 2.7 0.93 7% 37% 33% 22% 2%
553 Confirmatory factor analysis

As a first step, a CFA was conducted to validate that the model met the requirements. As shown
in Table 5, the factor loadings of each indicator were > 0.5, after eliminating SN-3. Cronbach’s
alpha and composite reliability (CR) results were between 0.74 to 0.89; thus, all constructs in this
study had good internal consistency. Moreover, the average variances extracted (AVE) result
ranged from 0.51 to 0.74, meaning the model achieved convergent validity. And also ¥ AVE was

greater than the correlation for each pairwise construct (off-diagonal), so discriminant validity

was given.
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Table 5: Analysis results of confirmatory factor analysis.

Conver
Reliability gent Discriminant validity
validity
Factors Items Factor
loadings Cron-
bach’s | CR AVE ATT SN PBC EC Cl
o
ATT-1 0.83
Attitude
ATT-2 0.80 0.82 | 0.82 0.61 0.78*
(ATT)
ATT-3 0.70
Subjective | SN-1 | 0.83
0.88 | 0.80 0.67 0.44 | 0.82*
norms (SN) SN-2 0.81
Perceived | PBC-1| 0.83
behavioral PBC-2 0.80 0.86 | 0.86 0.67 0.15 | 0.20 | 0.82*
control (PBC) PBC-3 0.82
EC-1 0.58
Environmental
EC-2 0.83 0.74 | 0.76 0.51 0.05 | 0.01 | -0.04 | 0.72*
concern (EC)
EC-3 0.73
Cl-1 0.95
Consumption
) ] Cl-2 0.98 0.80 | 0.89 0.74 0.67 | 0.40 | 0.20 | -0.06 | 0.86*
intention (CI)
Cl-3 0.62

Note: *Diagonal cell in bold is V¥ AVE;

thresholds: factor loadings > 0.50, Cronbach’s alpha and CR > 0.70 and AVE > 0.50.

The fit indices for the model, including all indicators, showed that x?/df was 3.58, thus above the

acceptable value of 3. The model with the exclusion of SN-3 resulted in an acceptable range for

good model fit based on Kline (2016), as shown in Table 6. In sum, the CFA findings indicate

that the measurement models were valid for processing the path analysis (structural model).
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Table 6: Fit indices of the measurement model.

] ) Including all )
Model Fit Indices ) After deleting SN3 | Thresholds 2
items
Chi-square; p-value 286.452; < 0.001 191.77; < 0.001 >0.05
Goodness of fit index (GFI) 0.96 0.97 >0.90
Root means square error of
o 0.05 0.05 <0.08
approximation (RMSEA)
Minimum discrepancy per
3.58 2.86 <3.00
degree of freedom (x%/df)
Adjusted Goodness of fit index
0.94 0.95 >0.80
(AGFI)
Comparative fit index (CFI) 0.97 0.98 >0.90
Normed fit index (NFI) 0.96 0.97 >0.90
Tucker Lewis index (TLI) 0.96 0.97 >0.90

Note: # acceptable values are based on Kline (2016).

55.4 Structural equation model

The results of the overall goodness-of-fit of the hypothesized structural model showed acceptable

to good results, with y? = 194.13, df = 68, p < 0.001, y2/df = 2.86, RMSEA = 0.05, AGFI = 0.95,
CFI1=0.98, NFI =0.97 and TLI = 0.97.

Five out of six hypotheses were not rejected, as shown in Figure 2. The unstandardized coefficient
is shown with the standardized coefficient in parenthesis. Significant standardized coefficients
below 0.1 are classified as small (S), between 0.1 and 0.2 as medium (M), and above 0.2 as large
(L) (Mehmetoglu and Jakobsen 2017). ATT towards eating edible insects had a significant
positive influence on the CI of edible insects (b = 0.75, p < 0.001) and was the highest predictor
for the CI. It also mediated the relationship between SN and CI. There were significant moderate
positive effects of SN (b =0.15, p <0.01) and PBC (b =0.13, p < 0.01). EC had a negative effect
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on Cl (b =-0.23, p < 0.01), but the effect was small. Briefly, Cl was significantly influenced by
all four constructs, with a R?> = 0.469; TPB constructs—namely ATT, SN, PBC, and the
additionally included construct EC —explained 47% of the variation in CI to eat edible insects,
which according to Chin and Newsted (1998) reflects a model with moderate explanatory power.

555 Multi-group moderation analysis

The moderating effects of ten background factors were examined using multi-group moderation
analysis to analyze the variations between the same model for diverse groups. Each background
factor was divided into two groups. Each factor was added to the model one at a time and tested
separately in order to test the increasing or decreasing effects of the dependent variable on an
independent variable. According to Hair Jr et al. (2020), a model has to be well-fitted for a correct
interpretation of the results. All models of the tested categories except for income and religion
showed an acceptable model fit (OSF Appendix 3). Some indices of higher income and other
religious groups were not satisfactory because the sample size for these groups was lower than
recommended (200). The normal fit index (NFI) of the higher income group was 0.894; still, the
interpretation was meaningful, as the other seven indices were satisfactory. Also, the goodness of
fit (GFI), NFI, and the root means square error of approximation (RMSEA) of other religious
groups were not satisfactory. However, the interpretation for this group was meaningful because
at least one index of absolute fit, parsimonious fit, and incremental fit was in the acceptable range.
A two-tailed z-test’s z-score was used to determine the significance between groups. The absolute
value of the z-score >1.96 is considered significant at the 0.05 level, >2.57 at the 0.01 level, and
>3.28 at the 0.001 level (Afthanorhan et al. 2014; Goss-Sampson 2018; Weston and Gore 2006).

Table 7 shows that the administrative division moderated the effects of ATT and PBC on Cl, with
a z-score >1.96. Although ATT->Cl was significant for both state and region, the effect was more
visible among respondents from regions while the PBC effect on CI was stronger for states.
Regarding location, SN had a significantly stronger positive effect on CI for urbanites but not
rural people. Education amplified the impact of ATT on CI for respondents with a university
education more than those with only a high school diploma or less. Ethnicity moderated the
PBC->Cl relationship, with a stronger impact on the other ethnic groups, meaning ethnicity had
a more intense moderating effect on non-Burmese people. Gender, age, income, religion, family
size, and consumption experience had no significant moderating effect on any relationships since
all z-scores <1.96. Since, R? values for each group of all factors were ranging from 0.36 to 0.63,

each model has moderate explanatory power.
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Table 7: Results of moderating analysis.

Moderators ATT->Cl | SN=>CI | PBC>CI | EC>CI | R?
Estimate of group 1
0.552*** | 0.247* 0.337*** | -0.278 0.39
(States)
Administrative i
o Estimate of group 2
division _ 0.839*** | 0.153** | 0.021 -0.188* | 0.55
(Regions)
z score -2.647** | 0.706 3.398*** | -0.48
Estimate of group 1
0.834*** | -0.08 0.044 0.051 0.46
(Rural)
Location Estimate of group 2
0.709*** | 0.331*** | 0.131** | -0.33*** | 0.52
(Urban)
z score -1.178 3.836*** | 0.943 1.795
Estimate of group 1
0.725*** | 0.103 0.186** | -0.07 0.46
(Male)
Gender Estimate of group 2
0.754*** | 0.191** | 0.081 -0.330** | 0.46
(Female)
z score -0.306 -0.808 1.275 1.485
Estimate of group 1
0.738*** | 0.158* 0.185** | -0.300** | 0.47
(<30 age)
Age Estimate of group 2
0.762*** | 0.150* 0.087 -0.15 0.47
(> 30 age)
z score 0.231 -0.074 -1.181 0.84
Estimate of group 1
0.723*** | 0.121* 0.136** | 0.220* |0.45
(<200 USD)
Income Estimate of group 2
0.932*** | 0.340* 0.049 -0.28 0.63
(>200 USD)
z score 1.472 1.489 -0.676 -0.259
Estimate of group 1
. 0.606*** | 0.032 0.217** | -0.03 0.36
(< High school)
Education Estimate of group 2
o 0.814*** | 0.233*** | 0.065 -0.340** | 0.53
(University level)
z score 2.023* 1.72 -1.707 -1.884
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Moderators ATT->Cl | SN=>CI | PBC>CI | EC>CI | R?
Estimate of group 1
0.813*** | 0.195** | 0.029 -0.240* | 0.52
(Burmese)
Ethnicity Estimate of group 2
o 0.626*** | 0.071 0.292*** | -0.12 0.42
(Other ethnicities)
z score -1.876 -1.043 3.165** | 0.642
Estimate of group 1
) 0.786*** | 0.183** | 0.104* -0.250** | 0.49
(Buddbhists)
Religion Estimate of group 2
o 0.533*** 1 0.073 0.271* 0.053 0.37
(Other religions)
z score -1.723 -0.685 1.414 1.071
Estimate of group 1
0.805*** | 0.042 0.126 -0.450* | 0.52
(Small_<3 members)
Family size Estimate of group 2
0.732*** | 0.183** | 0.138** |-0.18 0.46
(Others_>3 members)
Z score -0.7 1.279 0.112 1.19
Estimate of group 1
_ 0.636*** | 0.078 0.155*** | -0.18 0.52
) (Have experience)
Consumption !
) Estimate of group 2
experience ) 0.462*** | 0.124 0.085 -0.22 0.46
(No experience)
z score -1.503 0.501 -0.826 -0.756

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.

5.6 Discuss

ion

Only less than half of the respondents in our study in Myanmar exposed their intention to eat

insects. On average, participants' responses to ATT, SN, and PBC towards entomophagy leaned

towards neutral answers. Only EC and consumption experience showed considerable variation in

Cl. Expectedly, people with prior insect consumption experience have a higher CI than those

without. Pambo (2018) showed that intentions to consume insects are affected by a lack of

consumption experience, and behavior is associated with past experiences and the inclination of
an individual to act (Haddock and Maio 2007).
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A significant positive effect of ATT on Cl is in line with previous entomophagy studies (Chang
et al. 2019; Pambo et al. 2018). As edible insects are often perceived as a gift of nature in rural
areas, people who cannot always afford to buy other foods are more accustomed to eating insects
collected in the wild. Additionally, although insects can be expensive at markets, people buy them
due to their traditional habits. Some people might also realize the nutritional benefits of edible
insects, thus exhibiting a positive attitude towards entomophagy. As Coker and van der Linden

(2022) mention, if ATTs towards edible insects are more optimistic, CI will be higher.

The positive effect of SN on ClI indicated that either close or important persons influenced the
respondents’ insect CI. If people who were important to respondents consumed insects enjoyably,
they were more likely to eat insects themselves, reflecting the social influence emanating from
the people around them. The positive effect of SN on CI towards edible insects is aligned with
previous entomophagy studies (Hwang and Kim 2021; Piha et al. 2018; Verneau et al. 2016). SN
had a direct and an indirect effect on CI through ATT, corroborating earlier results from other
studies in Asia (Bae and Choi 2020) and may be explained by the fact that people around can
greatly influence individuals’ behavior, meaning social pressure is essential in shaping a person’s

ATT (Riemer et al. 2014).

We found a significantly positive effect of PBC on ClI, similar to an earlier study in Kenya (Pambo
et al. 2018). According to our descriptive statistics results, only half of the respondents might
have the ability to decide to consume insects independently; the other half did not have enough
time and money to search for, buy, and eat insects and might be uncertain about the perceived
difficulties of doing so. The lack of respondents’ own decision-making, confidence in their ability,
and perceived difficulties become significant hurdles in the CI for edible insects. Among these
three items, perceived difficulty may be the main barrier. Although offline and online insect
markets are well-developed in some big cities in Myanmar, such as Yangon, Mandalay, and Bago,
edible insects are unavailable all the time and at all locations. The seasonal availability of edible
insects may make it challenging to obtain them in the off-season (Barennes et al. 2015).
Consequently, people who consider that searching (either collecting or buying) for insects is not
a burden are more likely to eat them.

Confirming one of our initial hypotheses, EC leads to a lower CI for edible insects. As more than
90% of respondents showed serious EC, they might have realized the adverse effects that
consuming insects can have, such as the extinction of species due to overharvesting and other
harms to the ecosystem (Spectrum 2020b). According to Linn et al. (2016), ecological problems

might arise due to over-harvesting and cutting down of host trees in search for edible insects,
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contrasting the often-cited notion that edible insects are an environmentally friendly food. Yet,
because of the rather small effect that EC had in our study on the CI for edible insects, there may
be some other factors which were not covered here such as food insecurity and usual habits that

govern the behavior of consumers.

Only four out of the ten investigated background factors had a significant moderating effect on
ClI. Administrative divisional differences had a moderating impact on the relationship of ATT and
PBC on CI, with stronger effects on respondents from regions than states of Myanmar.
Entomophagy is not such a common practice in the country’s regions, so the CI might mainly
depend on the ATT. On the other hand, the effect of PBC on CI was 16 times stronger for
respondents from states than those from regions. As insects are proliferous throughout Myanmar,
they can be collected relatively easily in rural areas, whereas urbanites have primarily the option
to buy. As edible insect markets (traditional and online) are more developed in the regions such
as Yangon and Mandalay (Spectrum 2020a, 2020c) than in the states, it is easier to buy insects
there. Moreover, as most Burmese live in the regions, whereas other ethnicities live in the states
(Myanmar embassy (Tokyo) 2003), administrative divisional effects are amplified by ethnic
differences. Consequently, the effect of PBC on CI was ten times stronger for non-Burmese
ethnicities, meaning that for non-Burmese respondents living in the states, the perceived
difficulties are more crucial for their ClI for edible insects.

An urban location enhanced the effects of SN on CI. Because of the greater food options in urban
areas, insects are a less important food item than in rural areas. Thus, in rural areas where
entomophagy is common and food security a major issue, the Cl depends less on socio-
psychological factors, whereas, in urban areas, the SN play a more prominent role.

Education amplified the effect of ATT on CI. Education seems critical in fostering a wider
acceptance of entomophagy, as it can change people’s ATT (Petersen et al. 2020). A better
knowledge of the nutritional benefits of insects is significantly related to higher education
(Cicatiello et al. 2016; Reverberi 2021); this might lead to positive ATTs and higher CI.

Gender, age, income, education, religion, family size, and consumption experience had no
moderating effect on any relations. However, differences were found in each association for each
group. For example, path coefficients for SN and EC for females significantly differed from zero.
Thus, significant relationships were found in SN - CI and EC - CI for females but not for
males. At the same time, the path coefficient for PBC for males was significantly different from

zero. Thus, significant relationships were found in PBC - CI for only males. Though gender did
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not moderate the effects of the TPB's factors on CI, both groups could not be considered
homogenous. It is the same for other background factors, thus, our results stressed the importance
of moderating analysis for this study. Notably, no background factors moderated the relationship
between EC and CI. This might be because most respondents, regardless of their background,

showed high EC vis-a-vis the consumption of insects.

Our SEM's moderate explanatory power proved that TPB is a suitable framework for this
research. Various edible insect studies have shown that the TPB explained 17-80% of the
variations in CI towards edible insects (Brekelmans 2016; Hwang and Kim 2021; Mancini et al.
2019; Menozzi et al. 2017; Pambo et al. 2016; Pambo 2018; Sogari et al. 2019; Vartiainen et al.
2020). As the TPB explanatory power in our models with or without moderators are well in the
range of the just cited other studies, we can confirm that the TPB is an appropriate framework for
identifying factors that influence the CI to consume edible insects in Myanmar and beyond.
Moreover, in this study, the addition of a new variable (environmental concern) to the TPB model
fulfilled the criteria stated by Fishbein and Ajzen (2011). These criteria included: (1) the new
variable must determine intention, (2) it should be independent of the existing three factors, (3) it
should apply to a range of behaviors, and (4) its inclusion, in theory, should enhance the

estimation of intention.

Our study is not without limitations. The first limitation refers to the data collection method.
Although telephone interviews are cost-effective, they did not well represent the rural-urban
population, with disproportionally more respondents from towns than the countryside.
Additionally, most respondents were Buddhist, with Hindus and Muslims being underrepresented
in our study. Thus, future research should ascertain more representation from rural parts of the
country and religious minorities. Another constraint is that our study focused on the intention to
consume edible insects in the following three months and failed to explore whether a future CI
turns into actual consumption and whether the factors that affected the intention also affected the
real actions. Insect consumption in Myanmar mainly relies on wild insects, and most insects are
seasonal—usually only available once a year for a short period of time. Thus, CI for different
times of the year should be explored. Moreover, future studies should conduct a deeper analysis
of consumers’ behavior towards each specific species, form, and type of edible insect. As Norberg
et al. (2007) stated, the intention is not always followed by real performance; hence, an

investigation of actual behavior needs to be carried out to validate our findings.
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5.7 Conclusions

As the first consumer analysis of edible insects in Myanmar, this study supported the
appropriateness of the theory of planned behavior for analyzing CI for edible insects in the
country. In addition, we could show the influence of environmental concern on behavior intention
and thus add a new dimension to the TPB. Therefore, broadening the scope of the TPB model is
possible for future edible insect research. Our findings on the negative effects of EC can be
valuable information for entrepreneurs considering entering the insects for the food market and
those already in the business. As this negative impact is primarily determined by the fact that
insect consumption in Myanmar mainly depends on the collection of wild insects, this highlights
that transforming wild harvesters into insect farmers is urgently needed in Myanmar to
incorporate insects into a more sustainable food system. This should go along with rising
awareness that insect farming can reduce the environmental consequences of overharvesting wild
insects. Market players should take advantage of consumers’ EC by, for example, stressing how
their consumption affects the environment. This will increase consumer awareness of the

consequences of collecting wild insects vis-a-vis reared insects.

The significant effect of ATT on the intention to eat edible insects highlights the need to better
inform consumers of the many benefits of entomophagy, for instance, by means of media, public
forums, or the distribution of brochures. One of our key findings is that SN is positively related
to both ATT and intention, which can be used to promote insect consumption in Myanmar, for
instance, on social media. As administrative division and education level moderate the
relationship between ATT and CI, forming a positive ATT by providing information on the
nutritional benefits of insects is especially important for individuals from regions and with higher
education. As administrative division and ethnicity are moderators of PBC and Cl, insect farming
should be accelerated, especially for non-Burmese ethnicities who live in states, to improve access
to edible insects beyond wild harvesting and throughout the year. The urbanites also need
promotional efforts to strengthen a positive relationship between SN and ClI.

Although insects are available throughout the country, insect availability is still limited due to
seasonality and the underdevelopment of insect farming in Myanmar. Thus, the perceived
difficulty of consuming insects by many might be reduced by rearing insects to create a constant
supply. Accelerating insect rearing can also provide a greater supply during the off-season,
thereby increasing insect consumption. Not only the availability of edible insects but also their
accessibility in many markets throughout the year with affordable prices might increase the

frequency of insect consumption. So, edible insects can help to reach the nutrition policy's broad
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goal of reducing malnutrition in all its forms by making it easier for all people, at all times of the
year, to get nutritious food at an affordable price. In this way, edible insects may have both direct
and indirect effects on achieving the Sustainable Development Goals (SDGs) like ending hunger
(SDG-2), ending poverty (SDG-1), having decent work and economic growth (SDG-8), having
good health (SDG-3), being responsible consumption and production (SDG-12), and taking action
on climate change (SDG-13).
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CHAPTER VI

6. Behaviour intention to eat reared crickets in Myanmar: the effects of trust, knowledge,

and perceived quality

This chapter has been published as Myint Thu Thu et al. (2023) Journal of Insects as Food and
Feed

https://brill.com/view/journals/jiff/aop/article-10.1163-23524588-20230017/article-10.1163-
23524588-20230017.xml

6.1 Abstract

Edible insects are a good source of proteins, fats, and micronutrients for human consumption.
Crickets are one of the most widely reared insects worldwide. They require less capital spending
and less space and water consumption while offering more food, employment, and income
possibilities than conventional animal farming. Additionally, raising crickets may aid in achieving
various sustainable development objectives. Although crickets are Myanmar’s most popular
edible insects, a few farmers are presently rearing them. The farming business is not thriving as
in other countries mainly because consumers primarily eat crickets collected from the wild. Using
the extended theory of planned behaviour, this study identifies factors possibly impacting the
intention to eat reared crickets in Myanmar, alongside perceived product quality, consumer
knowledge, and trust in value chain actors. Data were collected through telephone interviews,
resulting in a valid data set of 212 respondents from Yangon and Mandalay who recently ate
crickets collected from the wild. The result of the structural equation modelling revealed that
participants are ready to accept reared crickets as a food source. Consumption intention towards
reared crickets is directly influenced by consumers’ attitudes, perceived behavioural control, and
trust in producers. Concurrently, it is indirectly influenced by consumer knowledge of the
environmental friendliness of cricket farming. Subjective norms, trust in retailers, and perceived
product quality do not significantly affect the intention to eat crickets. As trust in producers is the
new main predictive factor, cricket farmers should build public trust by giving transparency in
the production process, thereby achieving a more favourable attitude towards reared insects,

possibly leading to higher consumption levels.
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6.2 Introduction

Along with the international community’s growing interest in edible insects as a potential source
of animal protein, crickets have become popular (Magara et al., 2021; Reverberi, 2020; Van Huis
et al., 2013). Among the different species of edible insects, several cricket species can be reared
and need lesser investment than traditional livestock production systems because of the low land
and water requirement while providing food, job, and income opportunities (Van Huis et al.,
2013). Therefore, cricket rearing can enhance the development and mainstreaming of
bioeconomy, thereby helping societies to reach certain Sustainable Development Goals (SDGs),
such as SDGs 2, 6, 9, etc. (Chia et al., 2019; Moruzzo et al., 2021; SEI, 2019).

According to Jongema’s report (2017), 44 species of true crickets of the Gryllidae family are
listed in the worldwide catalogue of edible insects. Since crickets are high in protein content (55—
73%) and minerals, more attention is given because they could possibly solve present and future
food insecurity and malnutrition problems while helping conserve our planet (EFSA Scientific
Committee, 2015; Magara et al., 2021; Phesatcha et al., 2022). Moreover, they contribute to the
economy and livelihoods in several countries and can provide certain medicinal and social
advantages (Magara et al., 2021). Meanwhile, some cricket species are threatened by extinction
as their populations have dramatically decreased in many countries and non-entomophagous
regions due to wild harvesting, overexploitation, increasing demand, farming system,
deforestation, and climate change (Dirzo et al., 2014; Gondo et al., 2010; Miantsia et al., 2018;
Van Huis et al., 2013; Worrell & Appleby, 2000). Yet, according to Van Huis and Vantomme
(2014), semicultivation and rearing insects are the most feasible and sustainable solutions in wild

insect conservation.

Globally, 1,000-1,200 billion insects, such as crickets, mealworms, black soldier flies, and others,
are reared annually. The most popular countries for insect farming are Thailand, France, South
Africa, China, Canada, and the United States (Rowe, 2020). Even though insect farming is
widespread worldwide, Myanmar is an entomophagous country where insect farming is still in
its early stages of development (Nischalke et al., 2020). It traditionally uses various insect species
as ingredients in food and traditional medicine (Linn et al., 2016), with crickets being the most
widely consumed insects in Myanmar (Spectrum, 2016). The most popular cricket species in
Myanmar are brown or giant crickets (Tarbinskiellus portentosus Lichtenstein), house crickets
(Acheta domesticus [L.]), and black crickets (Gryllus assimilis [Fab.]) (Khin, 2016; Linn et al.,
2016; Tun, 2016). According to Tun (2016), brown crickets can be found all year round in the

wild but are available on markets only from September to October. In contrast, house and black
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crickets are available on markets from October to February (Khin, 2016). Apart from these three
species, several field cricket species, such as Gryllus texensis and Anaxipha sp., can be found

during the monsoon period in rice fields (Oo et al., 2020).

According to Spectrum (2020a), approximately 180 tonnes of crickets collected in the wild worth
$3.9 million are sold annually in Myanmar, of which approximately 12—20 tonnes of crickets (3—
5 million crickets) are exported to neighbouring countries. Wild harvesting, growing demand for
crickets, and the absence of regulations or governance in this sector may harm cricket populations
and threaten the well-being of the people (Spectrum, 2020c). While insects are increasingly seen
globally as eco-friendly and sustainable food (Igbal, 2020), insect consumption in Myanmar may
adversely affect the environment due to over reliance on wild insect collections. According to
Nischalke et al. (2020), wild harvesters must be transformed into “mini livestock” producers to
integrate insects into a more sustainable food system. Yet, the same authors noted that market
perception of reared crickets is weaker than wild-harvested crickets in Myanmar, even though
reared ground and house crickets are often imported from Thailand (Durr and Nischalke, 2021).
In recent years, approximately 100 cricket farms have been operating in Myanmar (Spectrum,
2021), with the reared insects, including crickets, mainly used for feed (Spectrum, 2020b).
Although giant cricket farming is economically not feasible due to the extreme length of the
lifespan of this species, giant crickets are preferred by Myanmar’s general populace due to its
delicacy and size (Nischalke et al., 2020). Moreover, since reared crickets are small species, their
demand is lower than those of wild giant crickets; nonetheless, there is a market demand for reared
crickets in Thailand, opening up the potential for their export (Myanmar Digital News, 2020).
Hence, the domestic demand for reared crickets’ as food in Myanmar needs to be explored to
assess their potential role in contributing to more sustainable food and nutritional security in the
country. In Kenya, a traditional entomophagous country, Pambo (2018) investigated the attitudes
and desire of the populace to eat insect-based food, as cricket farming and producing insect-based
foods were nascent. Similarly, Van Huis et al. (2013) suggested that consumer studies are
necessary to explore the commercial possibilities of edible insects and information on consumers’
attitudes and willingness to eat them. Consumers’ attitudes are crucial when innovations are
incorporated into products, particularly insect-based foods (Rabadan, 2021). Crickets are not a
new food item, but cricket farming is a novel challenge in producing crickets in Myanmar.
Consumer intent and its influencing factors could help producers boost their product sales.
Without these information, expanding the business, making effective profit-generating marketing

strategies, and increasing the market share and competitiveness in the existing market are difficult
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(Wong and Mo, 2013). Considering these points, a comprehensive consumer analysis study can

offer a potential approach to overcome and improve crickets’ productivity.

Because of the limited knowledge on reared cricket consumption in Myanmar, this study aims to
evaluate insights into consumers’ attitudes and their readiness to accept reared crickets as food

and explore their intentions to eat reared crickets and its influencing factors.

6.3 Theoretical framework and literature overview

The theoretical framework of this study is primarily based on the theory of planned behaviour
(TPB) developed by Ajzen (1985). Among the vast array of theories and models found in the field
of consumer behaviour studies, TPB is commonly used to predict and understand individual
behaviour intention following edible insects (Chang et al., 2019; Choe et al., 2020; Hwang and
Kim, 2021; Navarré, 2017; Pambo et al., 2018). Such studies have been conducted in both
entomophagous and non-entomophagous countries and proved the appropriateness of TPB in
insect consumption research. Moreover, the results of TPB research can be easily used to plan
interventions (Pambo, 2018). TPB clarifies an individual’s purpose in implementing the
behaviours (Bae and Choi, 2020; Irianto, 2015; Mancini et al., 2019; Menozzi et al., 2017). An
individual’s willingness to perform any behaviour is the behavioural intention, assuming it will
typically occur before the actual behaviour (Setiawan et al., 2022; Wahyudin et al., 2021). It is
the best indicator of the particular action that happens (Kan & Fabrigar, 2017; Worthington,
2021). Additionally, the theory stipulates three factors affecting behaviour intention: attitude
(ATT), subjective norms (SN), and perceived behavioural control (PBC).

Applying the TPB to reared crickets, consumption leads to the hypotheses formulated in the

following.
6.3.1 Attitude towards reared cricket consumption

Attitude is a psychological way of evaluating a product (Eagly and Chaiken, 2007). It is a person’s
general perception of something remaining unchanged over a relatively long period (Solomon,
2009). It plays a crucial role as it influences our worldviews and actions and primarily shapes
behavioural intentions (Haddock and Maio, 2007; Ajzen, 1991). Attitude comprises affective,
cognitive, and behavioural components. Affective refers to the feelings towards something;
cognitive refers to the belief related to the object. The behavioural component is associated with
past experiences and the inclination of an individual to act (Haddock and Maio, 2007). Studies

on attitude towards insect-based food have shown a significant positive effect on consumption
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intention (Chang et al., 2019; Choe et al., 2020; Pambo et al., 2018; Vartiainen et al., 2020). Due
to these aspects, this study tested the following hypothesis:

Hi:  Attitude towards reared crickets has a significant positive relationship with the

consumption intention towards reared crickets.
6.3.2 Subjective norm in reared cricket consumption

Another prominent indicator of consumption intention is the subjective norm. It refers to the
pressure from the surroundings whether to perform or not a behaviour (Ajzen and Albarracin,
2007). It concerns an individual’s beliefs regarding whether important, close, or respectable
people approve and support the specific action (Ham et al., 2015). It combines descriptive and
social norms. The term “descriptive norms” pertains to the actual performance of other people,
whereas “social norms” relate to the opinions of others about the behaviour of an individual (Ham
et al., 2015). Navarré (2017) and Bae and Choi (2020) confirmed that subjective norm has a
significant positive effect on consumption intention towards insect-based foods, and Nguyen et
al. (2020) suggested its effect on attitude in their study in Vietnam. Hence, we tested the effect of

subjective norm on consumption intention with the following hypotheses:

H>:  Subjective norm in reared cricket consumption has a significant positive

relationship with the consumption intention towards reared crickets.

Hs:  Subjective norm in reared cricket consumption has a significant positive indirect
relationship with the consumption intention towards reared crickets through
attitude.

6.3.3 Perceived behavioural control in reared cricket consumption

The concept of perceived behavioural control refers to an individual's subjective assessment of
the ease or difficulty associated with executing a specific behaviour (Li et al., 2023; Murphy,
2009). As an essential intention construct, as per TPB, several studies proved that perceived
behavioural control is the main contributor to behavioural intention (Chang et al., 2019; Chen,
2020). For instance, Menozzi et al. (2017) found that perceived behavioural control positively
affected the consumption intention of flour-based insect foods, and Brekelmans (2016) asserted
that PBC remarkably positively influences the consumption intention towards insect burgers.

Based on the above evidence, the following hypothesis was formulated:

H4:  Perceived behavioural control in reared cricket consumption has a significant

positive relationship with the consumption intention towards reared crickets.
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When using TPB in edible insect research, extra constructs, such as food phobia, product
knowledge, and environmental awareness, have been incorporated. Ajzen (1991) noted the
openness of TPB to adding predictors of intention and behaviour. An extension of the model is
useful when important additional determinants influence the behaviour under investigation. For
example, Navarré (2017) used all three TPB constructs to study the intention of eating insect-
based products, whereas Bae and Choi (2020) introduced two constructs, i.e., food neophobia and
experience, to measure consumer acceptance of edible insects. Therefore, in the present study,
four additional constructs were added to the TPB: (1) perceived product quality (PPQ), (2)
consumer knowledge (CK), (3) trust in producers (TP), and (4) trust in retailers (TR). The

hypotheses are formulated in the following.
6.3.4 Perceived product quality of reared crickets

Perceived product quality is distinct from real product quality since it is based on the assessment
of the customer on the product's visible and invisible features (Vantamay, 2007). Perceived
quality also estimates a customer’s overall evaluation of a good or service (Vantamay, 2007).
Product quality following nutritional value is important in food consumption (Imtiyaz et al., 2021)
because it drives peoples’ eating preferences and purchasing decisions (McMahon, 2018). The
nutritional and health-beneficial values are one of the main reasons for using edible insects as
food interest (Vartiainen et al., 2019). Even though people traditionally eat insects in Myanmar,
they are unaware of the nutritional benefit of edible insects (Nischalke et al., 2020). Food safety
is another important product quality for food consumption (Imtiyaz et al., 2021). According to
Spectrum (2020c), wild insect gathering poses a safety and chemical hazard issue and has a higher
risk of chemical contamination than rearing insects. Chemical contamination of food causes
substantial health problems (Rather et al., 2017). Inadequate food safety knowledge and practices
are the major obstacles to enhancing Myanmar’s food and nutritional security (FAO, 2019). It has
become the main reason affecting product purchases, following the country’s population
increased awareness of food safety (FAO, 2019; Vagneron et al., 2018). In our study, nutrition,
food safety, and chemical contamination were collectively considered as the construct PPQ that
was used to predict CI to eat insects. The impact of perceived product quality on consumption
intention proved to be a significant predictor of the intention to pay for organic foods (Krystallis
and Chryssochoidis, 2005). Ali and Ali (2020) and Ueasangkomsate and Santiteerakul (2016)
found product quality to be a significant predictor for the purchase intention of healthy and
organic foods. Hence, in our study, we tested the effect of perceived quality of reared crickets on

the consumption intention towards reared crickets using the following hypothesis.
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Hs:  Perceived quality of reared crickets has a significant positive relationship with the

consumption intention towards reared crickets.
6.3.5 Consumer knowledge of the environmental friendliness of cricket farming

Consumer knowledge refers to a consumer's perception of numerous product facts (Sumarwan
[2003] in Soliha et al., 2019; Zainuddin and Madjid, 2018). According to Ateke and James (2018),
it is one of the main drivers of intention. Although wild crickets are a traditional food for
Myanmar people, reared crickets offers an alternative food source. Thus, consumers are often
unwilling to eat reared insects (Nischalke et al., 2020). Liu et al. (2020) reported that limited
knowledge about edible insects appeared to be the primary issue preventing consumers in China
from consuming insects as food, despite the long history of entomophagy in the country. Chen et
al. (2017) found that product knowledge was vital for an unfamiliar product among societies.
Environmental friendliness of insect production, such as consuming less energy and water than
conventional livestock, emitting fewer greenhouse gases, and supporting a healthy ecosystem
(Kinyuru et al., 2015; Oonincx and de Boer, 2012; Tao and Li, 2018), is one of the main
motivating factors for consumers in Western societies to eat insects, where insect consumption
rarely exists (Hartmann and Siegrist, 2016; Kornher et al., 2019; Sogari, 2015; Verbeke, 2015;
Woolf et al., 2019). Ueasangkomsate and Santiteerakul (2016) and Wijaya and Sukidjo (2017)
demonstrated the importance of the environmental friendliness of organic food production in
predicting consumption intention. As these facts proved to be powerful enough to convince even
people unfamiliar with insect-eating, we tried to explore the effect of the consumer knowledge
regarding the environmental friendliness of cricket production on the consumption intention
towards reared crickets in Myanmar, where insect-eating is a traditional habit. It had been
previously incorporated as an additional construct of the TPB in organic food studies. Darsono et
al. (2018) tested the effect of consumer knowledge on attitude and consumption intention towards
organic foods, showing the positive impact of consumer knowledge on attitude and consumption
intention towards organic foods. Piha et al. (2018) proved that consumer knowledge significantly
affected the willingness to buy edible insects in northern European consumers but not those from
Central Europe. The differences in the strength and degree of establishment of novel food cultures
might explain these regional differences as food culture in Northern Europe has seen considerable
alterations in recent times, while that in Central Europe has remained more stable. Thus, people
from a more conservative food culture are unwilling to try new foods, whereas those from more

innovative food cultures could be more open to educational advertising of edible insect-based
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products. Since all previous studies underlined the importance of consumer knowledge on the

products for food consumption, we developed the following hypotheses:

He:  Consumer knowledge of the environmental friendliness of cricket farming has a
significant positive relationship with the consumption intention towards reared

crickets.

H7:  Consumer knowledge of the environmental friendliness of cricket farming has a
significant positive indirect relationship with the consumption intention towards

reared crickets through attitude.
6.3.6 Trust in producers regarding food safety

Trust is another crucial construct widely applied in the food sector (FAO, 2003). Taylor et al.
(2012 p1) noted that trust is on the causal pathway for “behaviour change and knowledge, and
ATT concerning aspects associated with safety and quality of food is also important.” The basic
idea of the trust definition is having confidence in the trustworthiness and integrity of one party
towards another (Aljazzaf et al., 2010; Robbins, 2016). Trust in the food industry is essential
because consumers expect safe food from food manufacturers and also from retailers to take care
of food safety during the multiple processing stages (Klimczuk and Klimczuk-Kochanska, 2018).
Developing consumer trust in a commodity, trademark, or enterprise is critical to establish a
successful seller-buyer relationship (Bachnik and Nowacki, 2018). When forecasting
consumption intention towards edible insects, so far, very few studies have paid attention to trust
issues. Vagneron et al. (2018) observed that a lack of trust is the main barrier to organic food
consumption in Myanmar. Trust, or the lack thereof, could be a construct in determining the
consumption intention of reared crickets, especially since reared cricket is a new product with
limited information in Myanmar. Thus, the risk is uncertain; in that situation, trust is essential
(Swan and Nolan, 1985, as cited in Ba and Pavlou, 2002). According to Nuttavuthisit and
Thagersen (2017), the trust could be categorised as a personal trust related to producers and
retailers, while system trust is related to governmental or certifying institutions. However, since
the edible insect sector has received little to no institutional attention, we focused on personal
trust, namely trust in producers and trust in retailers. Here, the concept of trust was described as
consumers’ belief in the ability of edible insect producers and retailers regarding food safety.
Recent organic food studies used trust as an additional construct to predict consumption intention
(Canova et al., 2020; Carfora et al., 2019; Carfora et al., 2021). Carfora et al. (2019) studied
consumer behaviour towards organic milk using trust in TPB and showed that trusting farmers is
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a salient indicator of CI. Carfora et al. (2021) explored the direct and indirect effects of trust in
value chain actors on intention through attitude and found that trust, directly and indirectly,
impacted purchase intention towards natural food. Hence, we tested the effect of trust in the
intention to eat reared crickets using the following hypotheses:

Hg:  Trustin producers regarding food safety has a significant positive relationship with

the consumption intention towards reared crickets.

Ho:  Trust in producers regarding food safety has a significant positive indirect
relationship with the consumption intention towards reared crickets through
attitude.

Hio:  Trust in retailers regarding food safety has a significant positive relationship with

the consumption intention towards reared crickets.

Hiu:  Trust in retailers regarding food safety has a significant positive indirect
relationship with the consumption intention towards reared crickets through
attitude.

The above-derived hypotheses are summarised in the conceptual framework depicted in Figure
1.
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Knowledge
. Consumption
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Figure 1: Conceptual framework of the study (adapted with modification from Ajzen [2002]).
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6.4 Materials and methods
6.4.1 Sampling and study area

Data was collected through telephone interviews between 1%t March and 315t May 2021. In total,
3,716 cellphone numbers from Yangon and Mandalay were randomly dialled, yet only 8% (311)
participated in the interviews. We used data from 224 of 311 respondents with previous
experience in consuming crickets. Yangon is one of the famous lower Myanmar areas where
various edible insects are sold. People in Yangon are the main insect buyers in Myanmar due to
their high population. Mandalay, one of the famous upper Myanmar areas, is the cricket buying
area for regional consumption and serves as a transit to distribute to other cricket-deficit or
identified consumption areas, such as Yangon. In addition to the sheer number of potential
consumers in the two regions, the prominence of online retail of insects there informed us to use

these two regions as survey areas for this study.
6.4.2 Interview structure

The questionnaire was divided into two parts: the first portion focused on the sociodemographic
characteristics, while the second was on the TPB constructs. The existing 24 indicators relating
to eight constructs were adapted and modified to fit the intended research. Attitude and perceived
behaviour control constructs were adapted from Wang et al. (2019), referring to the studies of
Ajzen (2002) and Asif et al. (2018). subjective norm items were developed following the
guidelines of Ajzen (2006), as cited in Horne et al. (2020). To measure perceived product quality
and consumer knowledge on the environmental friendliness of cricket production, adapted scales
from Ueasangkomsate and Santiteerakul (2016), referring to the research by Roitner-
Schobesberger et al. (2008) and Sangkumchaliang and Huang (2012), were used. Trust constructs
were adapted from Carfora et al. (2019), based on the research of de Jonge et al. (2008). The
items to measure consumption intention in this study are based on Kaushal and Kumar (2016),
referenced in Zerbini et al. (2019). All indicators used a 5-point Likert scale ranging from 1
(Strongly Disagree) to 5 (Strongly Agree). The questions were formulated in English, translated
into Myanmar, and then retranslated into English by a translator to ensure that the concepts and

linguistics were matched.
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Table 1. Description of questionnaire structure.

Code

Measurement Items

Attitude-ATT

ATT-1 I am interested in eating reared crickets.

ATT-2 I think that consuming reared crickets is a good idea.

ATT-3 I think that consuming reared crickets is beneficial.

Subjective Norm-SN

SN-1 People | respect would consume reared crickets.

SN-2 My family member would consume reared crickets.

SN-3 People important to me won’t mind if I consume reared crickets.
Perceived Behaviour Control-PBC

PBC-1 Whether or not | consume reared crickets is completely up to me.
PBC-2 If I wanted to, | could consume reared crickets instead of wild ones.
PBC-3 I think it is easy for me to consume reared crickets.

Perceived Product Quality-PPQ

PPQ-1 Reared crickets are safe to eat.

PPQ-2 Reared crickets are nutritious food.

PPQ-3 Reared crickets do not contain chemicals.

Consumer Knowledge-CK

CK-1 Reared crickets need less energy and water compared to livestock.
CK-2 Eating reared crickets is good for the environment.

CK-3 Consuming reared crickets can reduce greenhouse gas emissions.
Trust in Producers-TP

TP-1 Cricket producers take good care of the safety of our food.

TP-2 Cricket producers have the competence to control the safety of food.
TP-3 Cricket producers have sufficient knowledge to guarantee the safety of products.
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Code Measurement Items

Trust in Retailers-TR

TR-1 Retailers take good care of the safety of our food.
TR-2 Retailers are sufficiently open regarding the safety of food.
TR-3 Retailers are honest about the safety of food.

Consumption Intention-CI

Cl-1 | plan to eat reared crickets in the next three months.
Cl-2 | intend to consume reared crickets in the next three months.
Cl-3 I am willing to recommend others to consume reared crickets.

6.5  Statistical analysis

Structural equation modelling (SEM) predicted the influencing factors for the intention to
consume RC. This technique integrates factor analysis and multiple regression analysis (Hasman,
2015). Measurement and structural models are initially assessed for their fit; after achieving
compatibility, individual pathways can be examined (Hodapp et al., 2013, p.147). The models’
validity was tested using confirmatory factor analysis (CFA) (Awang, 2014). After models met
all the requirements, individual pathways were tested through path analysis using IBM SPSS
AMOS 24.

The basic requirements of SEM are a large sample size, normality, and lack of outliers
(Jenatabadi, 2015). After outliers (value of £3) were removed using z-scores, the remaining 212
respondents exceeded the recommended 200 sample size (Kline, 2016). Consequently, the final
data fell within the accepted range of £1.96 at 0.05 confidence level for Kurtosis and Skewness

and were thus suitable for SEM analysis.
6.6  Results
6.6.1 Readiness to accept reared crickets as food

The readiness to consume reared crickets as food for each demographic characteristic is presented
in Table 2. The samples from an equal ratio of Yangon and Mandalay were significantly different
in readiness to eat reared crickets of 88% and 77%, respectively, between two cities. Urban areas
were the predominant geographic location of respondents. The rural (89%) and the urban (80%)
dwellers showed their readiness to eat reared crickets. Most respondents were men (59%), and
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women comprised 41%, with a slight variation in readiness to eat between men and women (82%
and 84%, respectively). Most young adults (65 %) were more open to accepting reared crickets
as food than middle-aged and older adults. Respondents with low education and low-income
levels comprised 55%, while those with university education and moderate-income groups
comprised 45%. People with a low level of schooling demonstrated significantly higher readiness
(89%) than those with a high level of education (75%). Low-income (80%) and moderate-income
(85%) respondents indicated their readiness to eat reared crickets as food. For the whole sample,
83% of the respondents were ready to accept reared crickets as food; however, the remaining 17%
were not. Readiness to eat significantly differed across regions (p < 0.05) and education groups
(p < 0.01), employing the Pearson chi-square test. More educated people are less likely to accept
than less ones, as seen by the residents of Yangon, who are more ready to accept than those of

Mandalay.

Table 2. Distribution of the readiness to accept reared crickets as food.

Total Readiness to accept | Pearson’s
Characteristics )
Respondents Yes No x- Value
Total 100% 83% 17%
Yangon 50.0% 88% 12%
Region 3.962*
Mandalay 50.0% 7% 23%
Rural 30.7 % 89% 11%
Location 2.907
Urban 69.3 % 80% 20%
Male 59.4 % 82% 18%
Gender 0.138
Female 40.6 % 84% 16%
Young adult (< 30) 64.6 % 86% 14%
Age 3.453
Middle and old adults (> 30) 354 % 76% 24%
Low (< high school) 54.7 % 89% 11%
Education 6.937**
High (= university level) 45.3 % 75% 25%
Income/ Low (< 200 USD) 55.2 % 80% 20%
0.881
month Moderate (=200 USD) 44.8 % 85% 15%

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05.
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6.6.2 Distribution of Likert scale responses for all TPB’s statements

Table 3 shows that the attitude indicator responses lean towards agreement of attitude statements.
Hence, most people had a positive attitude towards reared crickets. However, SN-1 and SN-2
leaned towards disagreement; thus, their respective persons or family had no consumption
experience regarding reared crickets. In contrast, SN-3 leaned towards agreement, respecting
persons or families would accept reared cricket consumption. The responses for PBC-1 and PBC-
2 were inclined towards the agreement scale, indicating they have enough control and ability to
eat reared crickets. However, the responses for PBC-3 were tilted towards the scale of
disagreement, as they think finding reared crickets in the market would be difficult. As the
responses for all perceived product quality indicators inclined towards agreement, it could be said
that people think that reared cricket is safe, nutritious, and chemical-free. The highest percentage
of “agree” was found for consumer knowledge indicators. Thus, respondents had sufficient
knowledge regarding the environmental friendliness of cricket production. According to TP-1
indicators, people agree that cricket producers contribute the food safety. While TP-2 and TP-3
indicators showed that they were unsure about producers’ competency and knowledge regarding
food safety. For TR-1 and TR-2, people were unsure whether retailers took care and were
transparent regarding food safety. TR-3 is weighted towards agreeing; thus, they believed retailers
were honest regarding food safety. In general, consumption intention to eat reared crickets was

high, but they were hesitant to recommend or encourage them to others.

Table 3: Distribution Percentages of Likert scale responses for all TPB constructs.

Measurement Strongly Disagree | Neutral | Agree Strongly
] Mean = SD
items Disagree (1) (2) (3) 4) Agree (5)

Attitude-ATT

ATT-1 3.8+0.7 0% 9% 14% 69% 8%
ATT-2 3.5%+0.8 1% 14% 28% 52% 5%
ATT-3 3.2+09 2% 18% 38% 39% 3%

Subjective Norm-SN

SN-1 23+09 21% 36% 38% 5% 0%
SN-2 21+0.38 20% 52% 23% 5% 0%
SN-3 3.7+0.9 1% 7% 32% 42% 18%
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Measurement Mean + SD Strongly Disagree | Neutral | Agree Strongly
items Disagree (1) (2) (3) 4) Agree (5)
Perceived Behaviour Control-PBC
PBC-1 3.6+0.9 2% 11% 25% 54% 8%
PBC-2 3.6+0.9 1% 12% 19% 60% 8%
PBC-3 28+1.0 8% 32% 37% 19% 4%
Perceived Product Quality-PPQ
PPQ-1 34+£1.0 6% 14% 20% 95% 9%
PPQ-2 32+1.0 5% 21% 24% 47% 3%
PPQ-3 3.3+£0.9 4% 19% 28% 46% 3%
Consumer Knowledge-CK
CK-1 42+0.5 0% 0% 5% 71% 24%
CK-2 44+0.5 0% 0% 2% 57% 41%
CK-3 45+0.6 0% 0% 2% 48% 50%
Trust in Producers-TP
TP-1 3.2+£09 5% 17% 27% 50% 1%
TP-2 31+0.8 2% 21% 40% 37% 0%
TP-3 31+0.8 3% 17% 52% 27% 1%
Trust in Retailers-TR
TR-1 31+£09 4% 25% 36% 31% 4%
TR-2 35+£0.6 0% 1% 53% 42% 4%
TR-3 35+£0.6 0% 6% 42% 51% 1%
Consumption Intention-CI
Cl-1 3.6+0.9 2% 12% 20% 59% 7%
Cl-2 35+0.9 2% 11% 25% 54% 8%
CI-3 29+1.0 7% 32% 32% 25% 4%
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6.6.3

Structural equation modelling

The performance of the proposed model was assessed through CFA using the maximum

likelihood estimation method.

6.6.3.1

Models’ assessment

The CFA analysis demonstrated that the measurement model was not satisfied due to average
variances extracted (AVE) of ATT <0.5 and normed fit index (NFI) of <0.9. After deleting the
item ATT-1, the AVE ranged from 0.518 to 0.726, exceeding the 0.5 threshold. The composite

reliability value and Cronbach’s alpha also exceeded the threshold of 0.60. Concurrently, the

discriminant validity reached an acceptable level, as the VAVE was greater than the pairwise

correlation of the respective constructs (Table 4).

Table 4. Results of the measurement model.

consructs | aves | cro Cronbach’s Discriminant validity
alpha® 1 A1t | sn | PBC | PPQ | ck | TP | TR | I

ATT | 052 |062| 068 |o0.72*

SN 065 [0.84| 080 |-0.08 |0.81*

PBC | 067 [085| 0.82 0.11 | -0.07 | 0.82*

PPQ | 0.73 | 0.89| 0.89 0.07 | -0.09 | -0.08 | 0.85*

CcK 054 [0.78| 0.77 0.18 | 0.14 | 0.00 | -0.04 | 0.74*

TP 064 [0.84| 0.83 0.20 | -0.06 | 0.11 | -0.05 | -0.25 | 0.80*

TR 0.66 [0.85| 0.83 0.20 | -0.03 | -0.01 | -0.03 | 0.14 | 0.18 | 0.81*

Cl 070 [0.87| 084 | 051 |-0.01| 019 | 0.0 | 0.01 | 0.32 | 0.14 | 0.83*

Note: @ threshold is based on Hair Jr et al. (2017).
b< thresholds are based on Ab Hamid et al. (2017).
* Numbers in bold are VAVE.
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Moreover, model fit indices of both measurement and structural models were well fitted, as
presented in Table 5. In summary, all the results of the CFA analysis permitted to continue with

the path analysis.

Table 5: Fit Indices of the tested models.

Measurement model
Model Fit Indi sStructural Thresholds?
odel Fit Indices i i resholds
Including | After deleting model
all items ATT-1
Goodness of fit index (GFI) 0.903 0.912 0.903 >0.90
Root means the square error of
L 0.036 0.033 0.033 <0.08
approximation (RMSEA)
Minimum discrepancy per degree
1.267 1.234 1.233 <3.00
of freedom (x%/f)
Adjusted Goodness of Fit Index
0.871 0.879 0.879 >0.80
(AGFI)
Comparative fit index (CFI) 0.975 0.979 0.979 >0.90
Normed fit index (NFI) 0.893 0.903 0.902 >0.90
Tucker Lewis index (TLI) 0.969 0.974 0.974 >0.90

Note: # acceptable values are based on Kline (2016).
6.6.3.2 Path analysis

Intention to consume farmed crickets was tested with path analysis, and the results supported five
out of eleven hypotheses, as shown in Figure 2. Only direct causal effects were highlighted in the
figure to make the illustration clearer. Attitude towards eating reared crickets significantly
influenced consumption intention (b = 0.45, p < 0.001) and was the highest predictor for
consumption intention of reared crickets. Perceived behavioural control had a significant effect
on consumption intention (b = 0.14, p < 0.05). Consumer knowledge on environmental
friendliness of cricket production had a strongly significant effect on attitude (b = 0.24, p < 0.05).
In addition, trust in producers had a significant impact on attitude (b = 0.23, p < 0.05) and

consumption intention (b = 0.22, p < 0.01).
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Figure 2: Results of path analysis.

The complete analysis results of SEM, including direct, indirect, and total effects, are shown in
Table 6. Only one effect was tested for attitude, perceived behavioural control, and perceived
quality of reared crickets; thus, the direct and total effects are the same. The magnitude of the
significant total effect ranges from 0.144 to 0.448. According to Mehmetoglu and Jakobsen
(2017), the standardised coefficient <0.1 was considered as Small (S), from 0.1 to 0.2 as Medium
(M), and >0.2 as Large (L). Perceived behavioural control had a moderate positive direct effect.
In contrast, the knowledge of consumers about the environmental friendliness of cricket farming
has no direct effect but has a positive and large indirect effect on the consumption intention. Thus,
its total effect on consumption intention was small. Trust in producers had a large and positive
direct effect and a large and moderate indirect effect on consumption intention towards reared
crickets. Hence, its total effect on consumption intention towards reared crickets was large.
Attitude had a large and positive direct effect on the consumption intention towards reared
crickets. Thus, three out of seven constructs, namely attitude, perceived behavioural control, and
trust in producers, significantly influenced the consumption intention towards reared crickets,

whereas the knowledge of consumers about the environmental friendliness of cricket farming
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indirectly influenced consumption intention towards reared crickets with R? = 0.324. Those
TPB’s constructs jointly explained 32% of the variation in behavioural intention to consume
farming crickets. According to Chin and Newsted (1998), an R? of 0.67 was substantial, 0.33

moderate, and 0.19 weak. Thus, our model’s explanatory power is moderate.

Table 6: Complete analysis of the theoretical model.

Exogenous Endogenous
Mediating Dependent
Variables Effect ) Consumption
Attitude (ATT) ) )
intention
(R?=0.121)
(R?=0.324)
Subjective | Direct -0.092ns 0.063 ns
norm Indirect - -0.041 ns
(SN) Total -0.092ns 0.022 ns
Independent | Perceived
behavioural )
Direct - 0.144* (M)
control
(PBC)
Perceived
product )
] Direct - 0.112 ns
quality
(PPQ)
Exogenous -
Consumer | Direct 0.238* (L) -0.03 ns
knowledge | Indirect - 0.107* (M)
(CK) Total 0.238* (L) 0.077* (S)
Trust in Direct 0.232* (L) 0.217** (L)
producers | Indirect - 0.104* (M)
(TP) Total 0.232* (L) 0.321* (L)
Trust in Direct 0.121 ns 0.02 ns
retailers | Indirect - 0.054 ns
(TR) Total 0.121 ns 0.074 ns
o Attitude _
Mediating Direct - 0.448 *** (L)
(ATT)

Note: *** = p-value < 0.001; ** = p-value < 0.01; * = p-value < 0.05, ns = non-significant.
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6.7 Discussion

This study analyses how the intention to consume reared crickets is determined in two of the most
important regions of Myanmar, Yangon and Mandalay. Generally, most respondents showed a
positive attitude towards reared crickets and were ready to accept them as food, possibly because
of prior experience of eating different wild cricket types. However, a minority of less than 20%
were reluctant to accept reared crickets despite such previous experiences. They seemed to eat
only giant crickets, the preferred cricket type in Myanmar (Nischalke et al., 2020) and did not
want to try the smaller reared crickets.

Attitude is a personal conclusion of behavioural beliefs based on evaluating the likely
consequences of insect consumption (Coker & van der Linden, 2022). The significant positive
effect of attitude on consumption intention indicated that people who believed eating reared
crickets was a good idea and beneficial tended to have a higher consumption intention. Attitude,
positively affecting consumption intention, was consistent with previous insect research
conducted in traditionally entomophagous and non-entomophagous countries (Bae & Choi, 2020;
Chang et al., 2019; Menozzi et al., 2017; Pambo, 2018). Thus, a positive attitude encouraged the

consumption intention towards reared crickets.

The positive effect of perceived behavioural control on consumption intention corroborated
earlier research findings on edible insects from Kenya (Pambo et al., 2018). To accomplish
specific behaviour, such as purchasing foods, external and internal factors influence perceived
behavioural control (Pomsanam et al., 2014). According to our descriptive results, most
respondents showed enough controllability (internal factors) to facilitate reared crickets
consumption behaviour, meaning they had time to search for and money to buy them. Still,
situational factors, such as the availability of reared crickets, might pose problems because most
respondents were unsure whether consuming reared crickets is easy or difficult. People

considering reared cricket consumption did not pose an issue are more likely to eat them.

Consumer knowledge of the environmental friendliness of cricket farming indirectly affected
consumption intention via attitude but not directly. Few studies, such as that of Piha et al. (2018),
have investigated the consumer knowledge of the environmental friendliness of edible insects,
where consumer knowledge remarkably affected the willingness to buy insect foods in northern
but not central Europe. However, a study by Gundala and Singh (2021) on organic food supports
our findings, as they also found that attitude mediates the impact of consumer knowledge on

consumption intention. Purboyo et al. (2022) found that environmental attributes of green
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products significantly impact attitude but not the intention. In their study, respondents knew that
environmental friendly products are good for the society; thus, they had a positive attitude towards
those products, although not all people intended to buy them. This means that even having
acquired enough knowledge to form a positive attitude towards a specific action does not
necessarily stimulate the intention to act. Despite cricket farming being known to be good for the
environment, most of Myanmar’s consumers are still not familiar with cricket farming due to the
lack of a well-developed cricket-rearing industry in the country. Even though respondents may
know theoretically that cricket farming is environmentally friendly, the lack of knowledge on
how crickets are reared in Myanmar makes consumers uncertain if reared crickets actually benefit
the environment. Moreover, environmental concerns as such might not be strong enough, so the
(theoretical) knowledge on the environmental friendliness of reared crickets impacts attitude but

does not directly influence consumption intention.

Although trust in producers affects the consumption intention towards reared crickets, trust in
retailers does not. There is no supporting research on how specific trust in producers and retailers
impacts the consumption intention of reared crickets. Onwezen et al. (2021) found general trust
as the primary driver of insect consumption, and similar results have been reported from organic
food studies, such as milk (Carfora et al., 2019). In Yangon and Mandalay, retailers, such as street
and market vendors, usually sell wild and farmed insects. The latter often being silkworms.
Clients purchasing insects are familiar with those retailers and their behaviour, despite not buying
reared crickets from them. Consequently, consumers anticipate retailers to behave similarly
regardless of the type of insects, reared or collected in the wild, and therefore, trust in retailers
appears to be an insignificant construct in the consumption intention of reared crickets. In
contrast, consumers are unfamiliar with cricket producers and their farming process. Especially,
since it is a new business in Myanmar, there are still no rules or regulations for the rearing sector
related to food safety. Hence, currently, trust in producers is more important for consumption
intention towards reared crickets than trust in retailers. When individuals have more trust in
producers concerning food safety, more positive attitude and consumption intention have been
developed (Nuttavuthisit and Thaggersen, 2017).

Ajzen (1991) already mentioned that personal factors, namely attitude and perceived behavioural
control, often play a bigger role than subjective norm in determining the individual intention to
do something. Armitage and Conner (2010) also stated that subjective norm was a weak predictor
for intention. Similarly, our results revealed that subjective norm did not affect consumption

intention. Hence, social pressure from the surrounding people is expected to not stimulate
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consumption intention towards reared crickets, as close people probably have no consumption
experience of reared crickets. Thus, they have no reason to exercise any social pressure towards
eating them. This result is congruent with findings of earlier edible insect studies by Chang et al.
(2019) and Menozzi et al. (2017).

Moreover, the perceived product quality of reared crickets neither impacts attitude nor
consumption intention. First, as most customers have only consumed wild crickets, this
perception might not be particularly pronounced. Second, wild-harvested insects pose greater
threats to consumers than reared ones as they can be exposed to pesticides (DeFoliart, 1999;
Belluco et al., 2013). Hence, consumers’ perceptions favour reared crickets. Third, quality may
not be the first priority when people eat crickets as part of their tradition (Barennes et al., 2015;
Deroy et al., 2015; Dirr and Ratompoarison, 2021; Hlongwane et al., 2021: Van Huis et al.,
2013), leading to insignificant effects of perceived product quality on consumption intention.
However, as we have not found any other edible insect study that examined the impact of
perceived product quality; we can only speculate. Results from food studies conducted by
Krystallis and Chryssochoidis (2005) and Ali and Ali (2020) show that perceived product quality
influences consumers’ willingness to pay for organic and healthy food products. Conversely,
Fleseriu et al. (2020) demonstrate an impact of quality only on consumer attitude, not on purchase

intention towards organic food.

Regarding the model explanatory power in several studies of edible insects, the TPB accounted
between 17% and 80% of the variation in consumption intention (Brekelmans 2016; Hwang and
Kim 2021; Mancini et al. 2019; Menozzi et al. 2017; Pambo et al. 2016; Pambo 2018; Sogari et
al. 2019; Vartiainen et al. 2020). With 32%, this study’s explanatory power falls in the lower part
of the range of previous studies. Even if the extended TPB model appears to be an appropriate
framework for investigating consumption intention towards reared crickets in Myanmar, it has
some shortcomings in its explanatory power. Further research needs to better explain
consumption intention of farmed insects, whether using TPB or alternative models. For example,
accessibility and availability of reared crickets are not explicitly taken into account in TPB, but

might be decisive for consumption intention.

This study also has limitations as it included only two main cities (Yangon and Mandalay) of
Myanmar, and thus, further investigation is also crucial to represent the whole country. Due to
the small sample size, determining whether the factors influencing consumption intention in

Yangon and Mandalay are similar was impossible. Moreover, this study only focused on reared
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crickets and did not represent other types of reared insects. Finally, only insect consumers were

included in this study, excluding people who had never tried insects.

6.8 Conclusions

Even though the Theory of Planned Behaviour has been broadly used to assess consumption
intention towards different food types, such as edible insects, it has never been employed to
determine insect consumption in Myanmar. This study partially supported from a theoretical
standpoint Ajzen’s argument that attitude and perceived behavioural control strongly predict
intention. A positive attitude and consumers’ readiness to accept reared crickets as food strongly
highlight the possibility of reared crickets as an alternative food source in Myanmar. Consumer
knowledge on the environmental friendliness of crickets farming provides valuable information
to further develop the cricket production sector in Myanmar. Wild insect harvesters should try to
diversify their business into insect rearing. Cricket producers should gain the public’s trust to
further promote their industry. Public trust can be achieved by being transparent throughout the
whole cricket production process to demonstrate product safety. The power of public media
should be used to raise public knowledge of the environmental benefits of eating reared crickets,
emphasising their health benefits and as an alternative supply of proteins, the latter being of global
importance. This can result in more favourable public attitude towards cricket farming, thus
raising the consumption intention. Ultimately, developing cricket-rearing farms combined with a
good market strategy should assure all year-round supply of crickets, thereby contributing to

reduced malnutrition and improved food security in Myanmar.
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CHAPTER VII
7. Summary, overall discussion and conclusions
7.1  Summary of findings and overall discussion

This dissertation delves into the fascinating topic of entomophagy in Myanmar, seeking to gain
insights into the attitudes and behaviors of the local populace towards consuming insects as food.
Through a thorough investigation of assent, behavioral intention, and actual behavior, the study
sheds light on the factors that drive this practice and its potential future prospects. This section
highlights and discusses the most significant findings that emerged from this research endeavor.

The first research question of this dissertation set out to investigate the current state of
entomophagy in Myanmar. The study uncovered that a vast majority of Myanmar citizens are, in
fact, insect consumers, indicating the widespread prevalence of this practice across the country.
However, the research also identified several critical barriers hindering people from partaking in
insect consumption. Fear, disgust, lack of insect consumption habits, and dislike of insect-eating
habits/ believing entomophagy is a negative habit were among the primary reasons cited by those
who abstain from this practice. There were five main reasons given why entomophagy practice is
not maintained: (i) unavailability of edible insects, (ii) high price, (iii) just a childhood habit that
is not carried on to adulthood, (iv) distaste, and lastly, (v) health risks. These factors highlight the
complex nature of entomophagy and the challenges associated with promoting it as a wholesome
and sustainable food source. Edible insects, for instance, may be out of reach for some people due
to their price and the limited supply links to wild harvesting (Spectrum, 2020c, 2021a). Given
their high price and limited supply, there may be a need to scale up insect production, and
distribution would be required to meet consumer demand at a fair price (Spectrum, 2021a). Some
people consider eating insects to be only a childhood habit that does not last into adulthood,
raising the possibility that social stigma may be at work to discourage eating insects. Therefore,
there is a pressing need to promote awareness of the benefits of entomophagy as a nutritious and
eco-friendly food source. Additionally, the reasons linked to distaste and health concerns
underscore the need for more education and research to dispel misconceptions and to develop safe
and tasty ways of preparing edible insects.

Second, this dissertation looked at whether consumer acceptance in Myanmar is a major issue for
insect eating. Consequently, this dissertation identified the factors affecting consumer acceptance
and consumption frequency of edible insects using Randall and Sanjur's model. Consumer

acceptance is not a problem in insect consumption. Notably, ethnicity and religion were found to
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be strong predictors of consumer acceptance. These findings are consistent with similar studies
conducted in other entomophagous nations, including Colombia, India, Laos, and Zimbabwe
(Abdullahi et al., 2021; Barennes et al., 2015; Dube et al., 2013; Gasca-Alvarez and Costa-Neto,
2022; Ruby et al., 2015). In many cultures and religions, specific dietary restrictions and taboos
prohibit consuming certain animals, including insects. For example, some Christian communities
in Zimbabwe consider insects to be impure and thus forbid their consumption (Manditsera et al.,
2018). The influence of cultural and religious factors on consumption patterns highlights the need
for a nuanced understanding of these factors to promote the acceptance of insects as a food source
in diverse communities. The study also uncovered a range of barriers to consumer acceptance of
edible insects, including negative opinions, insect phobia, social concerns, and discomfort. These
findings are aligned with previous edible insect studies performed in South Africa, Niger and
China (Egan, 2013; Hartmann et al., 2015; Zabentungwa T. Hlongwane et al., 2021; Van Huis et
al., 2022). However, the nutritional value of edible insects provides a compelling reason to
embrace them as a source of sustenance, as seen in previous studies conducted in Madagascar and
South Africa (Meysing et al., 2021; Niassy et al., 2016; Vorster, 2010). Therefore, educating the
public about the benefits of edible insects and creating new insect-derived food items or
incorporating insects into existing products in less detectable forms, such as flour (Megido et al.,
2016) could help reduce negative opinions, fear and social concerns regarding insect

consumption, and persuade people with no prior insect consumption habits.

The typical insect consumption frequency in Myanmar is minimal, with an average of only five
times a year. It would be interesting to know why insect consumption is low despite insect eating
being a common practice nationwide. One reason might be the cost of edible insects since people
with lower income consume edible insects less frequently than those from higher income
segments. However, the consumption frequency for the higher-income group (six times per year)
is also relatively low. As most people have low earnings, but this might inhibit their consumption
of edible insects. Another possible reason is that the seasonal availability of insects due to wild
harvesting poses a challenge for their regular supply, resulting in rising costs during the off-
season. Barennes et al. (2015) mentioned that the seasonal occurrence of edible insects makes it
challenging to get them in the off-season. Although insects are available in almost all areas of
Myanmar, they are not available in markets or shops all the time. Seasonality, thus, affects
accessibility as well as availability, with costs rising during the off-season. What aggravates the
problem is that insect populations such as that of giant crickets are decreasing nowadays in

Myanmar, partly because of excessive collection and partly because of heavy pesticide use in
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agriculture (Spectrum, 2020c). As a result, commercial insect harvesters have to shift from one
place to another in search of them. People who used to collect insects for home consumption
cannot find them easily anymore in their surrounding areas (Spectrum, 2020c). Accelerating
insect rearing and ensuring a steady supply of the most popular insect types, including crickets,
bees, and bamboo worms, could provide them at affordable prices. Moreover, not only the
availability of edible insects but also accessibility in many markets throughout the year might
increase the frequency of insect consumption and help improve food and nutritional security in
Myanmar. This information could also be useful for entrepreneurs looking to launch insect-
rearing businesses and existing value chain actors looking to develop effective marketing plans.
However, the giant cricket, as the most preferred edible insect species according to Nischalke et
al. (2020), is difficult to mass rear due to its long life span (Miantsia et al., 2018). On the other
hand, the possibility of sustainable domestication of giant crickets is constrained by their
cannibalistic nature, as described by Cloutier (2015), as cited in Miantsia et al. (2018). Thus, more

research is needed for giant cricket mass production.

In addition to the previously discussed factors, several other aspects influence the consumption
frequency of edible insects in Myanmar, including ethnicity, family size, taste, smell, and safety
concerns. These findings support earlier research conducted in countries such as China, Kenya,
and Madagascar (Barennes et al., 2015; Durr and Ratompoarison, 2021; Liu et al., 2020; Meysing
etal., 2021; Omemo et al., 2021). Family size may influence the consumption frequency of edible
insects due to the availability, accessibility and affordability of insect-based foods. It is possible
that a larger family may have more resources and time to collect edible insects. For example, if a
family lives in an area where edible insects are abundant, a larger family may be able to collect a
larger quantity of insects in a shorter amount of time than a smaller family. Additionally, if the
collection process requires manual labor, a larger family may have more people available to
participate in the collection effort. Encouraging the use of insects as nature’s free protein source
could, therefore, be an effective way to increase insect consumption in those families. Some
people reported that they did not like the taste of insects, and the smell of insects was perceived
as unpleasant, which deterred them from consuming insects. The taste and smell of insects can
vary depending on the species, preparation method, and the recipe used. Promoting the use of
different insect species with more desirable taste profiles or developing methods for cooking
insects that enhance their flavor could be ways to increase their consumption. Similarly,
developing methods for processing insects that reduce their odor or incorporating insects into

dishes in ways that mask their smell could be ways to address this concern. Some people may be
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hesitant to consume insects due to concerns about food safety, including the risk of foodborne
illness or contamination. Wild insects may be exposed to chemicals such as agricultural pesticides
in their natural habitats (Barennes et al., 2015; Spectrum, 2020c, 2021c). These safety concerns
can be mitigated when insects are reared and processed under safe and hygienic conditions.

Consequently, this dissertation attempted to investigate the consumer intention to eat edible
insects using the extended Theory of Planned Behavior. The study found that attitudes, subjective
norm, perceived behavioral control, and environmental concern all play a crucial role in shaping
consumption intentions towards insects, aligning with previous research on entomophagy (Chang
et al., 2019; Hwang & Kim, 2021; Pambo et al., 2018; Piha et al., 2018; Verneau et al., 2016).
Interestingly, certain background factors such as administrative division, geographic location,
education, and ethnicity were found to moderate consumption intentions. These results offer
valuable insights for developing targeted marketing and consumer education strategies aimed at
promoting insect consumption. As administrative division and level of education moderate the
relationship between attitude and consumption intention, forming a positive attitude by providing
information on the nutritional benefits of insects is especially important for individuals from
regions and those with higher education. As administrative division and ethnicity serve as
moderators of perceived behavioral control and consumption intention, increasing the availability
of edible insects through accelerated insect farming could benefit non-Burmese ethnicities living
in states and expand the availability of insect-based foods beyond wild harvesting throughout the
year. Additionally, the study indicated that urban dwellers require promotional efforts, such as
posting, rating, or reviewing promoted products on social media accounts of influencers or food
bloggers, which are needed to strengthen a positive relationship between subjective norms and
consumption intention. By targeting urban consumers with marketing and awareness campaigns,
stakeholders may be able to increase their intention to consume edible insects and contribute to a

more sustainable food system.

Lastly, this dissertation investigated consumer readiness to accept reared crickets as well as the
factors affecting consumption intention towards reared crickets. The majority of respondents
showed a favorable attitude towards reared crickets and were willing to consume them as food.
Consumption intention towards reared crickets was directly influenced by attitude, perceived
behavioral control, and trust in producers. Except for trust in producers, all results align with
previous edible insect research findings (Bae & Choi, 2020; Chang et al., 2019; Menozzi et al.,
2017; Pambo et al., 2018; Pambo, 2018). Additionally, subjective norm and consumer knowledge
were found to indirectly affect consumption intention towards reared crickets via attitude.
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Attitude stands out as the most prominent factor of intention to eat edible insects and reared
crickets; thus, it is required to realize people’s attitudes towards them. A positive attitude towards
edible insects and reared crickets is a good starting point to motivate people to consume insects.
Effective marketing campaigns can play a vital role in shaping consumer attitudes. These
campaigns should highlight the nutritional benefits of insects. This involves disseminating
information on the benefits of consuming edible insects through mass and social media, public
forums, or the distribution of brochures or leaflets. Additionally, targeting consumers who are
open to trying new foods and may be more receptive to edible insects can help shift public

perceptions and attitudes.

The influence of subjective norms on attitude and consumption intention towards edible insects
was found to be positive, whereas reared crickets did not yield significant results. This suggests
that social media and influencer marketing can be leveraged to increase insect consumption in
Myanmar. Subjective norm did not significantly impact reared cricket consumption, as
respondents’ important and respectful persons or opinion leaders have no experience in reared
cricket consumption. However, entomophagy can still be promoted by featuring insect
consumption alongside reared crickets in social media content posted and shared by popular
figures and influencers, including chefs, athletes, and nutritionists. Platforms such as Facebook,
Twitter, and TikTok offer powerful tools for spreading awareness and influencing consumer

behavior in favor of entomophagy.

As perceived behavioral control influences consumption intention, there may be perceived
difficulties in insect consumption. Minimizing any perceived obstacles that consumers may
encounter and boosting consumers’ confidence in their ability to consume insects can be valuable
strategies for promoting insect consumption. Marketers can use this information to determine
what barriers prevent consumers from consuming insects. Although insects are available
throughout the country, their accessibility is limited due to seasonal availability and the
underdeveloped insect farming sector in Myanmar. On the other hand, in Western countries where
insect consumption is not yet widespread, insects are available in specific supermarkets. In
contrast, insects are presently unavailable in supermarkets or minimarts in Myanmar. Instead,
edible insects are mainly sold at kiosks, mobile stalls, vendors, and hawkers, which may not be
available all the time. Although online shopping for edible insects is gaining popularity in major
cities such as Yangon and Mandalay, it is not yet accessible outside urban areas. Hence,
promoting the availability of insect-based products in grocery stores and restaurants is an

important strategy to enhance insect consumption. By providing education, guidance, access to
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edible insects, and skills such as cooking methods, stakeholders may be able to increase

consumers' perceived behavioral control and confidence in their ability to consume insects.

Environmental concern is another crucial factor in shaping consumers' intention to consume
edible insects, indicating that consumers are becoming increasingly aware of the impact of wild
insect harvesting on the environment. Thus, promoting the environmental benefits of insect foods
may be an effective strategy for increasing insect consumption in Myanmar. Highlighting a low
carbon footprint, efficient use of resources, and potential to contribute to sustainable food systems
of edible insects can promote their environmental benefits. This is particularly relevant for
entrepreneurs in the insect-rearing industry, who could benefit from transitioning from wild
harvesters to farmers in order to mitigate the negative environmental impact of wild collections.
Raising awareness about insect farming can help reduce the environmental consequences of
overharvesting wild insects. Developing insect-rearing farms in conjunction with an effective
marketing strategy could provide edible insects all year round and reduce malnutrition and food
insecurity in some instances. Market players should take advantage of consumers’ environmental
concerns by, for example, realizing how their consumption affects the environment. This will
increase consumer awareness of the consequences of eating both wild and reared insects and the
overall demand for edible insects. In addition, it may be useful to target consumers who are
already environmentally conscious or who are interested in sustainable food choices. By tailoring
messaging and marketing efforts to these groups, stakeholders may be able to increase their

intention to try edible insects and contribute to a more sustainable food system.

One of the main findings of this study was that consumers’ trust in producers is essential in
shaping individual favorable attitudes and consumption intention towards reared crickets. This
information allows stakeholders to implement more sophisticated and powerful marketing
strategies for reared crickets. Cricket producers can establish public trust by implementing ethical
and transparent production practices, providing product quality and safety information, and
engaging with consumers through education and outreach efforts. Public trust can also be gained
by following Good Manufacturing Practice guidelines, mandatory for food processing issued by
the national Food and Drug Administration, along with the whole cricket production process.
Although Myanmar has not yet developed any regulations for insect farming, in 2020, FAO
developed standards for cricket farmers to adhere to and developed a defined inspection
methodology to maintain food safety and prevent contamination (Hanboonsong and Durst, 2020).
It can be applied to ensure the safety and sustainability of edible insect foods in Myanmar.

Partnering with reputable third-party organizations or certification programs can also build
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consumer confidence and credibility in cricket products. By building trust and transparency in
their operations, cricket producers could attract more consumers interested in trying edible insects

and ultimately increase the demand for this sustainable food source.

Our results on consumer knowledge of the environmental friendliness of crickets farming can be
valuable for developing the cricket rearing business. Increasing consumer knowledge and
awareness of farming insects is necessary for promoting the acceptance and consumption
intention of reared crickets as foods. This may involve educating, awareness initiatives, and
informing consumers about the benefits of insect farming. Educating consumers about the health
and sustainability advantages of farmed insects can lead to increased acceptance and adoption of
this alternative protein source. The power of mass media could be used to raise public awareness
of the environmental and health benefits of eating reared crickets, as well as the growing trend of
crickets farming as an alternative supply to the increasing protein demand of the world. In
addition, offering tastings, workshops, and other educational experiences can help familiarize
consumers with insect farming and increase their comfort level with consuming insects. As the
public becomes more aware of the positive impact of cricket farming, their attitude towards it
becomes more favorable, leading to an increase in consumption intention. By using these
strategies, stakeholders can promote the development of a sustainable and thriving cricket rearing

industry.
7.2 General conclusions

The results of our study indicate that entomophagy is a well-established practice in Myanmar,
with the majority of respondents reporting previous experience and current engagement in
consuming insects. Consequently, entomophagy is wholly prevalent among all ethnic groups in
all states and regions of the country, encompassing both urban and rural populations throughout
Myanmar, suggesting that there is no inherent consumer acceptance problem in Myanmar. As
such, edible insects have the potential to serve as an alternative source of animal protein to combat
food insecurity and malnutrition issues in the country. This could help policymakers and non-
governmental organizations to understand edible insects as a viable alternative to conventional
meat protein. However, while there is moderate acceptance, insect consumption remains
occasional due to significant barriers that hinder regular consumption. Thus, the possibility of
edible insects alleviating food and nutrition insecurity remains challenging without a well-
planned strategy. This will require a multifaceted approach that addresses each of these factors

strategically and comprehensively. This involves the implementation of nationwide nutrition
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plans that incorporate edible insects. Such plans could be instrumental in promoting insect-based
protein as a viable alternative to conventional meat protein, particularly in regions with high
consumer acceptance. Launching insect-based nutrition programs in some ethnicities with high

consumer acceptance is possible.

Indeed, promoting the consumption of edible insects and reared crickets in Myanmar is a complex
task that requires a multi-faceted approach that needs to consider various factors. These factors
include price and availability of edible insects, cultural and religious taboos, negative opinions,
fear, social concerns, discomfort, attitude, subjective norms, perceived behavioral control,
environmental concerns, trust in cricket producers, consumer knowledge, education level,
administrative division, ethnicity, and urbanization. In order to consume edible insects regularly,
it is crucial to address the issues of price and availability of edible insects, which can be achieved
by boosting insect rearing to provide a greater and more steady supply across the entire country,
even during the off-season, and ultimately increasing insect consumption. Disseminating
knowledge about the production and collection of insects through mainstream and social media
could also help reduce the stigma associated with insect consumption. Safety concerns related to
chemical contamination can be addressed through transparency in the insect processing stages,
from production/ harvesting to retail sales. Adherence to food safety guidelines set by the national
Food and Drug Administrations can help control food safety concerns. To increase the
consumption of insects, it is crucial to provide information on how to prepare and cook them in
delicious and appealing ways. Moreover, promoting the consumption of edible insects in
Myanmar requires targeted efforts that take into account factors such as education level,

administrative division, ethnicity, and urbanization.

Efforts to increase knowledge and awareness of the nutritional benefits of insects and the
sustainability of insect farming can help shape a positive attitude towards insect consumption.
Furthermore, increasing the availability of edible insects can enhance consumers' perceived
behavioral control and increase their intention to consume insects. To effectively promote insect
consumption, stakeholders should leverage effective marketing campaigns, target open-minded
consumers, and work with influential individuals and groups. Additionally, it is essential to boost
consumers' confidence in their ability to consume insects. Environmental concerns should be
emphasized to promote the benefits of insect-based foods in sustainable food systems. Trust in
cricket producers is essential; transparent production processes and credible safety measures can
help establish consumer confidence. Increasing consumer knowledge and awareness of insect

farming is necessary for promoting acceptance and consumption intention of reared crickets as
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food. By focusing on these strategies, stakeholders can help to shift public perceptions and
attitudes towards edible insects and ultimately promote insect consumption as a nutritious and
eco-friendly food source in Myanmar. Overall, a multifaceted approach that combines education,
marketing, and increased availability is necessary to promote insect consumption in Myanmar

and contribute to a more sustainable food system.
7.3  Theoretical implications

There are barely any consumer studies on edible insects in entomophagous countries like
Myanmar; the current study tried to close this gap. Being the first consumer analysis in Myanmar,
this research adds to the existing literature on edible insects by examining consumer behavior
towards edible insects and reared crickets as foods to understand the prospects of entomophagy
in Myanmar. This research supported the appropriateness of the Theory of Planned Behavior in
analyzing consumer intention towards edible insects in Myanmar. In addition, the study proved
that broadening the scope of the TPB model is possible for edible insect research. On the other
hand, the results of the Heckpoisson regression are supported by various literature, and the
validity of the results was supported by a robustness check. Hence it can be concluded that
Randall and Sanjur's (1981) model is also an appropriate model for understanding insect
consumption behavior in Myanmar. While Randall and Sanjur's model effectively explained the
direct effects of individual, product and environmental factors on consumption behavior, the TPB
model explains consumption behavior using social psychology. According to its assumptions,
only TPB constructs have a direct effect on consumer behavior; however, the TPB model does
not ignore the effects of background characteristics; hence, the indirect impacts of these effects
also explain consumption behavior through TPB constructs. Using these two models helps to
understand the direct effect, moderating effect and psychological effect; thus, the theoretical
contribution of this study provides clarity for a full comprehension of the topic and lays the

foundation for future research.

Not only the predictors but also the measured variables and tested effects in each model are
different. Thus, the results from those models are not comparable. Only some factors, such as
gender, age, education, income, location, ethnicity, family size and religion, were applied in both
models. In the TPB model, the indirect effects of those factors on consumption intention using
components of TPB were tested. Instead, the direct effects of those factors on consumer
acceptance and consumption frequency of edible insects were tested in Randall and Sanjur's

model. For example, income, family size, and religion directly affect consumption behavior in
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Randall and Sanjur's model but did not show any indirect effects in the TPB model. Similarly,
education level and location showed indirect effects on consumption behavior in the TPB model
but did not have any direct effect in Randall and Sanjur's model. In other words, some background
factors have direct effects on consumer behavior, but they do not moderate psychological factors
such as attitudes, subjective norm, and perceived behavioral control. In contrast, some
background factors moderate attitudes, subjective norm, and perceived behavioral control to
perform the behavior, but they do not directly affect consumption behavior. From this, we can
conclude that the results of the TPB model cannot directly translate to the results of Randall and
Sanjur’s model due to the time differences in our study. This study used TPB to predict very near
future consumption intentions, whereas Randall and Sanjur's model was used to explain the
previous insect consumption. This indicates that both models should be utilized to predict for the
same period, such as future consumption should be predicted by Randall and Sanjur's model and

future intent should be predicted by the TPB model.
7.4  Recommendations

Despite widespread insect consumption in Myanmar, the consumption rate is relatively low.
Based on the findings of this dissertation, recommendations for the enhancement of insect

consumption are as follows:

For policymakers and non-governmental organizations

e Governments and organizations should encourage entrepreneurs to invest in the insect
sector as well as wild insects to turn them into mini-livestock farmers by providing insect-

rearing training and required facilities.

e Public awareness campaigns to prevent wild insect extinction and public fora on farming
insects for consumption should be held to raise public awareness of the environmental and

health benefits of eating farmed insects.

e Dataand information regarding wild insect populations should be collected to know which
edible insect species are endangered or decreasing in population. Wild harvesting should
be prohibited for endangered species, while for the sake of preserving other wild insects,
restrictive harvesting periods and harvesting amounts should be specified in law-and-
order directives for every edible insect species. Such directives should be publicized and
executed.
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e More importantly, the government should set rules and regulations regarding insect
production, food safety, and hygiene and monitor whether food value chain actors follow

the laid-down rules and regulations.

For stakeholders

e Wild insect harvesters should try to expand their business by making initiatives on insects

that can either be reared or semi-cultivated.

e Everyone who engages in insect harvesting, production, trading, processing, or selling
should prioritize food safety. Although there is no specific guideline for insects, they must
practice and follow the Good Manufacturing Practice guidelines for food products issued
by the national Food and Drug Administration throughout the process, including

preparation and handling, to provide safe food.

e Itisimpossible to prevent the extinction of all wild insect species; however, if consumers
have the option of purchasing reared insects instead of wild insects, they should make an

effort to support reared insects as much as possible to prevent the extinction of any species.

Various stakeholders such as cricket farmers, the government, local authorities, and local and
international organizations working on environmental protection and food security are
responsible for implementing these activities to avoid overexploitation of wild insects, prevent
ecosystem degradation, improve food security, and enhance the insect-rearing industry in

countries like Thailand, a neighboring country of Myanmar.
7.5  Limitations of this study and future research

Despite the fact that this dissertation met its objectives, certain limitations were identified. The
first limitation is associated with the data collection method itself. Although a telephone interview
is not costly, it could not represent the rural-urban population. Most respondents in this survey
were from metropolitan areas, whereas in reality, 70% of the population of Myanmar resides in
rural areas. Even if the proportion of insect consumers in rural and urban areas appears
comparable, results may vary if the sample is more representative, as insect consumption habits
may differ. Additionally, most respondents were Buddhists, and only a few Hindu (1%) and
Muslim (2%) respondents represent the actual population; thus, it is not easy to reflect the
perception of respondents from each religion. The results could have differed if more Muslims
and Hindus had expressed different perspectives. Thus, it would have been prudent to conduct

the study with more respondents from those beliefs to obtain more reliable and accurate results in
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terms of religion. Future research could attempt to describe them and find out whether the findings
of this study can be replicated. Another limitation was that as the survey was conducted during
the February 2021 military coup, where many individuals were anxious, and thus, it might have
a reporting bias effect on the consumption frequency of edible insects.

Likewise, this study did not consider the effect of price on the consumption frequency of edible
insects. There was no direct price effect for those who harvest edible insects by themselves for
home consumption, but there might be a price effect for those who buy edible insects. As the
current study neglects price, there is no way of finding out whether the price of edible insects is
higher than that of substitute food products such as meat and fish. According to the law of demand,
the consumption frequency of edible insects for those who purchase them might rise or fall
depending on the relative prices of available options. Moreover, this research failed to explore
consumption habits (for example, insects as a snack or as part of a meal), how much they eat
(amount of consumption per capita), and how they get them (bought or harvested or a gift). By
collecting such data, important information, for instance, whether freely available insects lead to
higher consumption levels in rural areas, can be known to better understand the current situation
of eating insects as a possible solution to food security. Future researchers should broaden their

scope and cover those not explored in the current study.

Another constraint was that this study focused on the intention to consume edible insects in the
three consecutive months. Insect consumption in Myanmar mainly relies on wild insects, and
most insects are seasonal—they are usually only available once a year for a short period of time.
Thus, consumption intention for different times of the year should be explored. Research on
consumer intention towards reared crickets is required to fill in the gaps left by the current study,
which only explored two major regions of Myanmar (Yangon and Mandalay). Further research
that covers the entire nation is needed. The growth of insect farming in Myanmar requires research
into the intention to consume reared crickets and the desire to consume other types of reared

insects.

134



References

Abdullahi, N., Igwe, E.C., Dandago, M.A. and Yunusa, A.K., 2021. Consumption of edible
insects: the challenges and the prospects. Food Scien Tech Journal 3(1): 1-24.
https://doi.org/10.33512/fsj.v3i1.10468

Action Against Hunger, 2021. World hunger: key facts and statistics 2022. Action Against
Hunger. https://www.actionagainsthunger.org/world-hunger-facts-statistics

Adamek, M., Adamkova, A., Mlc¢ek, J., Borkovcova, M. and Bednétova, M., 2018. Acceptability
and sensory evaluation of energy bars and protein bars enriched with edible insect.
Potravinarstvo Slovak Journal of Food Sciences 12(1): 431-437. https://doi.org/10.5219/925

Adell, E., 2009a. Acceptance of driver support systems. In: Proceedings of the European
Conference on Human Centred Design for Intelligent Transport Systems, July 475-486.

http://conference2010.humanist-vce.eu/document/Proceedings/6_Adell.pdf

Adell, E., 2009b. The concept of acceptance. Betting on Theories 130-161.
https://doi.org/10.1017/cb09780511527326.007

Afthanorhan, A., Ahmad, S. and Safee, S., 2014. Moderated mediation using covariance-based
structural equation modeling with Amos graphic: volunteerism program. Advances in
Natural and Applied Sciences 8(8):108-115. www.aensiweb.com/ANAS

Agudo, A., 2004. Measuring intake of fruit and vegetables. Background paper for the Joint
FAO/WHO workshop on fruit and vegetables for health, 1-3 September 2004, Kobe, Japan,
40 pp. https://doi.org/10.1017/CB09781107415324.004

Ahmad, M.S., Jamil, A., Yeap, J. and Leen, A., 2020. Using food choice motives to model
Pakistani ethnic food purchase intention among tourists. British Food Journal 122(6): 1731-
1753. https://doi.org/10.1108/BFJ-01-2019-0024

Ahmed, T., Hossain, M. ., Islam, M., Ahmed, A. M. S., Afroze, F. and Chisti, M.J., 2020. Protein-
Energy Malnutrition in children. In Hunter’s Tropical Medicine and Emerging Infectious

Diseases (Tenth Edit). Elsevier Inc. https://doi.org/10.1016/b978-0-323-55512-8.00143-5

Ahuja, K. and Mamtani, K., 2020. Edible insects market size by product (beetles, caterpillars,
grasshoppers, bees, wasps, ants, scale insects & tree bugs), by application (flour, protein
bars, snacks), industry analysis report, regional outlook, application potential, price trends,

compe. In Edible Insects Market Analysis 2020-2026 | Industry Forecasts (Issue February).

135



https://www.gminsights.com/industry-analysis/edible-insects-market

Ajzen, |., 1985. From intentions to actions: a theory of planned behavior. In Action control.

Springer-Verlag Berlin Heidelberg, pp.11-39.

Ajzen, 1., 1991. The theory of planned behavior. Organizational Behavior and Human Processes
50:179-211. https://doi.org/10.1080/10410236.2018.1493416

Ajzen, 1., 2002. Perceived behavioral control, self-efficacy, locus of control, and the theory of
planned behavior. Journal of Applied Social Psychology 32(4):665-683.
https://doi.org/10.1111/j.1559-1816.2002.tb00236.x

Ajzen, 1., 2006. Constructing a TPB questionnaire: conceptual and methodological
considerations. Available at: https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf
&doi=0574b20bd58130dd5a961f1la2db10fd1fcbae95d

Ajzen, |., 2008. Consumer attitudes and behavior. In: Haugtvedt, C.P., Herr, P.M. and Cardes,
F.R. (eds) Handbook of consumer psychology. Lawrence Erlbaum Associates, New York,
NY, USA, pp. 525-548. https://doi.org/10.4324/9780203809570.ch20

Ajzen, 1., 2011. The theory of planned behaviour: reactions and reflections. Psychology and
Health 26(9):1113-1127. https://doi.org/10.1080/08870446.2011.613995

Ajzen, I. and Albarracin, D., 2007. Predicting and changing behavior: a reasoned action approach.
In Ajzen, I. Albaracin, D. and Hornik, R. (eds.) Prediction and change of health behavior:
applying the reasoned action approach. Mahwah, NJ: Lawrence Erlbaum Associates.
https://doi.org/10.4324/9780203937082

Ajzen, |. and Fishbein, M., 1980. Understanding attitudes and predicting social behaviour.
Englewood Cliffs (N.J.): Prentice-Hall.

Alamu, T.0., Amao, O.A., Nwokedi, I.C., Oke, A.O. and Lawa, 1.0., 2013. Diversity and
nutritional status of edible insects in Nigeria: a review. International Journal of Biodiversity
and Conservation 5(4): 215-222. https://doi.org/10.5897/1JBC12.121

Aldridge, V., Dovey, T.M. and Halford, J.C.G., 2009. The role of familiarity in dietary
development. Developmental Review 29(1): 32-44. https://doi.org/10.1016/j.dr.2008.11.001

Alexandratos, N. and Bruinsma, J., 2012. World agriculture towards 2030/2050: the 2012
revision. ESA Working Papers 288998, Food and Agriculture Organization of the United

136



Nations, Agricultural Development Economics Division (ESA), Rome, Italy.
https://doi.org/10.1002/js0.2930300113

Ali, T. and Ali, J., 2020. Factors affecting the consumers’ willingness to pay for health and
wellness food products. Journal of Agriculture and Food Research 2:100076.
https://doi.org/10.1016/j.jafr.2020.100076

Aljazzaf, Z.M., Perry, M. and Capretz, M.A.M., 2010. Online trust: definition and principles.
Proceedings - 5th International Multi-Conference on Computing in the Global Information
Technology, ICCGI 2010, October, 163-168. https://doi.org/10.1109/ICCGI.2010.17

Altikriti, S. and Anderson, C.N., 2020. Factor analysis and structural equation modeling. In:
Barnes, J.C. and David R.F. (eds) Encyclopedia of Research Methods and Statistical
Techniques in Criminology and Criminal Justice 1-12.
https://doi.org/10.4324/9781315805771-13

Amato, M., 2017. Insects as food: a cross-cultural comparison of consumers’ intention and
behaviour  [University —of Naples Federico I, Iltaly]. Awvailable at:
http://www.fedoa.unina.it/11643/1/PhD_AMATO.pdf

Anankware, J.P., Osekre, E.A., Obeng-Ofori, D. and Khamala, C.M., 2017. Factors that affect
entomophagical practices in Ghana. Journal of Insects as Food and Feed 3(1): 33-41.
https://doi.org/10.3920/J1FF2016.0007

Ancha, P.U., Ikyaagba, E.T. and Kaor, C.D., 2021. Consumers acceptance and willingness to pay
for edible insects in Makurdi metropolis, Benuestate, Nigeria. Journal of Research in
Forestry,  Wildlife ~and  Environment  13(4):  159-170.  Awvailable  at:
https://www.ajol.info/index.php/jrfwe/article/view/220589/208135

Anonymous, 2007. L-lysine. Monograph. Alternative medicine review: a journal of clinical
therapeutic 12(2): 169-172. https://www.barnys.cz/img/cms/certifikaty/LysineMono_12-
2.pdf

Ao, X., 2009. An introduction to censored, truncated or sampleselected data. Available at:
https://www.hbs.edu/researchcomputing-

services/Shared%20Documents/Training/censored _selected_truncated.pdf.

Arafat, Y. and Mohamed Ibrahim, M.I., 2018. The use of measurements and health behavioral

models to improve medication adherence. In social and administrative aspects of pharmacy

137


https://www.ajol.info/index.php/jrfwe/article/view/220589/208135
https://www.hbs.edu/researchcomputing-services/Shared%20Documents/Training/
https://www.hbs.edu/researchcomputing-services/Shared%20Documents/Training/

in low-and middle-income countries: present challenges and future solutions. Elsevier Inc.,
pp. 53-69. https://doi.org/10.1016/B978-0-12-811228-1.00004-2

Armitage, C.J. and Conner, M., 2010. Efficacy of the Theory of Planned Behaviour : a meta-
analytic review. British Journal of Social Psychology 40: 471-499. https://doi:10.1348/
014466601164939.

Asiaville Interactive Pvt Ltd.,, 2020. Hindi international new. Available at:
https://www.ndtv.com/world-news/eating-rats-and-snakes-myanmar-slums-look-for-food-

in-open-drains-amid-coronavirus-pandemic-2314684

Asif, M., Xuhui, W., Nasiri, A. and Ayyub, S., 2018. Determinant factors influencing organic
food purchase intention and the moderating role of awareness: a comparative analysis. Food
Quality and Preference 63:144-150. https://doi.org/10.1016/j.foodqual.2017.08.006

Assegaff, S., 2017. The role of organizational and individual factors in knowledge management
system acceptance. Bulletin of Electrical Engineering and Informatics 6(2): 188-200.
https://doi.org/10.11591/eei.v6i2.606

Assessment Capacities Project (ACAPS), 2021. Myanmar: impact of 1 February coup. April.
Available at: https://www.acaps.org/sites/acaps/files/products/files/20210429 acaps_brief

ing_ note_myanmar_impact_of 1 february coup.pdf

Ateke, B. and James, D., 2018. Consumer knowledge and purchase intention of healthcare
product consumers in Rivers state. International Journal of Business & Law Research 6:
1-7.  Available at: https://seahipaj.org/journals-ci/mar-2018/1JBLR/full/lJBLR-M-1-
2018.pdf

Awang, Z., 2014. Validating the measurement model : CFA. In a handbook on SEM: structural
equation modelling using amos grahics (2nd edn). University Technology MARA Press, pp.
54-73. Available at: https://www.researchgate.net/publication/299440947_7 _ Chapter_3_

Analyzing_the Measurement_Model

Ba, S. and Pavlou, P.A., 2002. Evidence of the effect of trust building technology in electronic
markets: price premiums and buyer behavior. MIS Quarterly: Management Information
Systems 26(3): 243-268. https://doi.org/10.2307/4132332

Bachnik, K. and Nowacki, R., 2018. How to build consumer trust: socially responsible or
controversial advertising. Sustainability 10: 1-21. https://doi.org/10.3390/su10072173

138



Bae, Y. and Choi, J., 2020. Consumer acceptance of edible insect foods: an application of the
extended theory of planned behavior. Nutrition Research and Practice 15(1): 122-135.
https://doi.org/10.4162/nrp.2021.15.1.122

Baker, M.T., Lu, P., Parrella, J.A. and Leggette, H.R., 2022. Consumer acceptance toward
functional foods: a scoping review. International Journal of Environmental Research and
Public Health 19: 1217. https://doi.org/10.3390/ijerph19031217

Balintfy, J.L. and Melachrinoudis, E.S., 1982. Equivalence relations in the Theory of Repetitive
Consumption. Naval Research Logistics Quarterly 29(4): 651-657.
https://doi.org/10.1002/nav.3800290411

Baltas, G. and Doyle, P., 2001. Random utility models in marketing research: a survey. Journal
of Business Research 51(2): 115-125. https://doi.org/10.1016/S0148-2963(99)00058-2

Bandura, A., 1989. Social cognitive theory. Routledge Handbook of Adapted Physical Education
6: 1-60. https://doi.org/10.4324/9780429052675-22

Banjo, A.D., Lawal, O.A. and Songonuga, E.A., 2006. The nutritional value of fourteen species
of edible insects in Southwestern Nigeria. African Journal of Biotechnology 5(3): 298-301.
https://doi.org/10.5897/AJB05.250

Banovic’, M. (2009). Beef quality model: Portuguese consumers’ perception [Doctoral
dissertation, Technical University of Lisbon Superior Institute of Agronomy]. Available at:
https://www.repository.utl.pt/bitstream/10400.5/2504/1/Marija.Banovic.PhD.Thesis.pdf

Barbera, F., Verneau, F., Amato, M. and Grunert, K., 2018. Understanding Westerners’ disgust
for the eating of insects: the role of food neophobia and implicit associations. Food Quality
and Preference 64(September): 120-125. https://doi.org/10.1016/j.foodqual.2017.10.002

Barennes, H., Phimmasane, M. and Rajaonarivo, C., 2015. Insect consumption to address
undernutrition, a national survey on the prevalence of insect consumption among adults and
vendors in Laos. PL0oS One 10: e0136458. https://doi.org/10.1371/journal.pone.0136458

Basha, M.B., Mason, C., Shamsudin, M.F., Hussain, H.l. and Salem, M.A., 2015. Consumers
attitude towards organic food. Procedia Economics and Finance 31(15):444-452.
https://doi.org/10.1016/s2212-5671(15)01219-8

Baumont, R., Prache, S., Meuret, M. and Morand-Fehr, P., 2000. How forage characteristics

influence behaviour and intake in small ruminants: A review. Livestock Production Science

139


https://doi.org/10.3390/ijerph19031217

64(1): 15-28. https://doi.org/10.1016/S0301-6226(00)00172-X

Bechtold, K.B., 2013. Consumers’ preference and willingness-to-pay for functional dairy
products in Germany [Christian-Albrechts-University]. Available at:
https://pubmed.ncbi.nlm.nih.gov/23956527/

Belluco, S., Losasso, C., Maggioletti, M., Alonzi, C.C., Paoletti, M.G. and Ricci, A., 2013. Edible
insects in a food safety and nutritional perspective: a critical review. Comprehensive
Reviews in Food Science and Food Safety 12(3): 296-313. https://doi.org/10.1111/1541-
4337.12014

Belluco, S., Losasso, C., Maggioletti, M., Alonzi, C., Ricci, A. and Paoletti, M.G., 2015. Edible
insects: a food security solution or a food safety concern? Animal Frontiers 5(2): 25-30.
https://doi.org/10.2527/af.2015-0016

Bhargava, A., 2015. Diet quality, child health, and food policies in developing countries. World
Bank Research Observer 30(2):247-276. https://doi.org/10.1093/wbro/lku011

BNI multimedia group, 2022. One in three pregnant women in Chin state suffer from Anemia.
April. Available at: https://www.bnionline.net/en/news/one-three-pregnant-women-chin-
state-suffer-anemia-govt-says

Bos, C., Van Der Lans, I.A., Van Rijnsoever, F.J. and Van Trijp, H.C., 2013. Understanding
consumer acceptance of intervention strategies for healthy food choices: a qualitative study.
BMC Public Health, 13(1). https://doi.org/10.1186/1471-2458-13-1073

Braverman, E.R., Pfeiffer, C.C., Blum, K. and Smayda, R., 2003. Threonine : the immunity
booster. In Hirsch, C. (eds) The healing nutrients within: facts, findings, and new research
on amino acids (Third edit, pp. 201-207). Basic health publications, Inc. Available at:

https://refp.cohlife.org/Threonine-from-braverman_healing_nutrients_within.mic_.pdf

Bread for the world, 2021. Global malnutrition prevention and treatment act of 2021 (S 2956/HR
4693) (Issue October). Available at: https://www.bread.org/sites/default/files/global-
malnutrition-fact-sheet-2021_2.pdf

Brekelmans, A., 2016. Determinants of insect consumption and an investigation of its place
among other alternative protein sources in the Netherlands. Master’s thesis, Wageningen

University.

140



Bukkens, S.G.F., 1997. The nutritional value of edible insects. Ecology of Food Nutrition 36(2-
4): 287-319. https://doi.org/10.1080/03670244.1997.9991521

Cambridge dictionary, 2020. Cambridge: Cambridge University Press.

Canova, L., Bobbio, A. and Manganelli, A.M., 2020. Buying organic food products: the role of
trust in the theory of planned behavior. In Frontiers in Psychology 11:575820.
https://doi.org/10.3389/fpsyg.2020.575820

Capponi, L., 2016. Consumer acceptance of edible insects: a value proposition development for
the case of an entomology-based venture. Wageningen University.

Carfora, V., Cavallo, C., Caso, D., Giudice, T.D, De Devitiis, B., Viscecchia, R., Nardone, G. and
Cicia, G., 2019. Explaining consumer purchase behavior for organic milk: including trust
and green self-identity within the theory of planned behavior. Food Quality and Preference
76: 1-9. https://doi.org/10.1016/j.foodqual.2019.03.006

Carfora, V., Cavallo, C., Catellani, P., Giudice, T.D. and Cicia, G., 2021. Why do consumers
intend to purchase natural food? Integrating theory of planned behavior, value-belief-norm
theory, and trust. Nutrients 13(6). https://doi.org/10.3390/nu13061904

Carolyne, K.N., 2018. Evaluation of consumers acceptance and pricing of edible winged termites
(Macrotermes Subhylanus) in Kimilili sub-country, Kenya. Master’s thesis, Egerton
University, Kenia.

Castro, M. and Chambers, E., 2019. Willingness to eat an insect based product and impact on
brand equity: a global perspective. Journal of Sensory Studies 34: e12486.
https://doi.org/10.1111/jo0ss.12486

Chakravorty, J., Ghosh, S. and Meyer-Rochow, V.B., 2011. Practices of entomophagy and
entomotherapy by members of the Nyishi and Galo tribes, two ethnic groups of the state of
Arunachal Pradesh (North-East India). Journal of Ethnobiology and Ethnomedicine 7:1-14.
https://doi.org/10.1186/1746-4269-7-5

Chakravorty, J., Ghosh, S. and Meyer-Rochow, V.B., 2013. Comparative survey of entomophagy
and entomotherapeutic practices in six tribes of Eastern Arunachal Pradesh (India). Journal
of Ethnobiology and Ethnomedicine 9(1): 50. https://doi.org/10.1186/1746-4269-9-50

Chang, H.P., Ma, C.C. and Chen, H.S., 2019. Climate change and consumer’s attitude toward

insect food. International Journal of Environmental Research and Public Health 16(9):1-17.

141



https://doi.org/10.3390/ijerph16091606

Chang, M.K., 2013. Predicting unethical behavior: a comparison of the theory of reasoned action
and the theory of planned behavior. Journal of Business Ethics 17:1825-1834.
https://doi.org/10.1007/978-94-007-4126-3 21

Chen, H.S., Tsai, B.K. and Hsieh, C.M., 2017. Determinants of consumers’ purchasing intentions
for the hydrogen-electric motorcycle. Sustainability 9(8): 1-12. https://doi.
0rg/10.3390/su9081447

Chen, M.F., 2020. Selecting environmental psychology theories to predict people’s consumption
intention of locally produced organic foods. International Journal of Consumer Studies
44(5): 455-468. https://doi.org/10.1111/ijcs. 12578

Chen, P.J. and Antonelli, M., 2020. Conceptual models of food choice: influential factors related
to foods, individual differences, and society. Foods 9(12): 1-21.
https://doi.org/10.3390/fo0ds9121898

Chen, X., Feng, Y., Zhang, H. and Chen, Z., 2010. Review of the nutritive value of edible insects.
In: Durst, P.B., Johnson, D.V., Leslie, R.N. and Shono, K. (eds.) Forest insects as food:
humans bite back. Proceedings of a workshop on Asia-Pacific resources and their potential
for development, 19-21 February 2008, Chiang Mai, Thailand. RAP Publication 2010/02.
Food and Agriculture Organization of the United Nations, Bangkok, Thailand, pp. 85-92.
https://doi.org/ISBN 978-92-5-106488-7

Chia, S.Y., Tanga, C.M., van Loon, J.J. and Dicke, M., 2019. Insects for sustainable animal feed:
inclusive business models involving smallholder farmers. Current Opinion in Environmental
Sustainability 41: 23-30. https://doi.org/10.1016/j.cosust.2019.09.003

Chin, W.W., and Newsted, P.R., 1998. The partial least squares approach to structural equation
modeling. In: Marcoulides G.A. (eds) Modern methods for business research. Lawrence
Erlbaum Associates Publishers, pp. 295-336

Choe, J.Y., Kim, J.J. and Hwang, J., 2020. The environmentally friendly role of edible insect
restaurants in the tourism industry: applying an extended theory of planned behavior.
International Journal of Contemporary Hospitality Management 32(11):3581-3600.
https://doi.org/10.1108/1JCHM-04-2020-0352

Chomchai, S. and Chomchai, C., 2018. Histamine poisoning from insect consumption: an

142


https://doi.org/ISBN%20978-92-5-106488-7

outbreak investigation from Thailand. Clinical Toxicology (Phila) 56: 126-131.
https://doi.org/10.1080/15563650.2017.1349320

Cicatiello, C., De Rosa, B., Franco, S. and Lacetera, N., 2016. Consumer approach to insects as
food: barriers and potential for consumption in Italy. British Food Journal 118(9): 2271-
2286. https://doi.org/10.1108/BFJ-01-2016-0015

Cochran, W.G., 1963. Sampling techniques (2nd Edition). John Wiley and Sons Inc, New York,
NY, USA, 330 pp.

Coker, E.N. and van der Linden, S., 2022. Fleshing out the theory of planned of behavior: meat
consumption as an environmentally significant behavior. Current Psychology 41(2):681-
690. https://doi.org/10.1007/s12144-019-00593-3

Coley, K.M., Perosky, J.E., Nyanplu, A., Kofa, A., Anankware, J.P., Moyer, C.A. and Lori, J.R.,
2020. Acceptability and feasibility of insect consumption among pregnant women in Liberia.
Maternal and Child Nutrition 16(3): 1-8. https://doi.org/10.1111/mcn.12990

Dagevos, H., 2021. A literature review of consumer research on edible insects: recent evidence
and new vistas from 2019 studies. Journal of Insects as Food and Feed 7(3):249-259.
https://doi.org/10.3920/J1FF2020.0052

Darsono, N., Yahya, A., Muzammil, A., Musnadi, S., Anwar, C. and Irawati, W., 2019. Consumer
actual purchase behavior for organic products in Aceh, Indonesia. In: Proceedings of a
conference on the 1st Aceh Global (AGC 2018), Banda Aceh, Indonesia, 265-275.
https://doi.org/10.2991/agc-18.2019.43

Davis, F.D., 1993. User acceptance of information systems: the technology acceptance model (
TAM). International Journal of Man-Machine Studies 38: 475-487. Available at:
https://www.researchgate.net/publication/30838394_User_acceptance_of information_sys

tems_the_technology acceptance_model TAM

de Jonge, J., van Trijp, J.C.M., van der Lans, I.A., Renes, R.J. and Frewer, L.J., 2008. How trust
in institutions and organizations builds general consumer confidence in the safety of food:
A decomposition of effects. Appetite 51(2): 311-317. https://doi.org/10.1016/
j.appet.2008.03.008

DeFoliart, G.R., 1989. The human use of insects as food and as animal feed. Bulletin of the
Entomological Society of America 35(1):22-36. https://doi.org/10.1093/besa/35.1.22

143


https://doi.org/10.1111/mcn.12990

DeFoliart, G.R., 1999. Insects as food: why the western attitude is important. Annual Review of
Entomology 44(80): 21-50. https://doi.org/10.1146/annurev.ento.44.1.21

Department of population (DOP), 2015. The 2014 Myanmar population and housing census: the
union report. Census report volume 2. Available at: https://reliefweb.int/report/myanmar/

2014-myanmarpopulation-and-housing-census-union-report-census-reportvolume-2-enmy.

Deroy, O., Reade, B. and Spence, C., 2015. The insectivore’s dilemma, and how to take the West
out of it. Food Quality and Preference 44: 44-55.
https://doi.org/10.1016/j.foodqual.2015.02.007

Dhar, R. and Wertenbroch, K., 2000. Consumer choice between Hedonic and Utilitarian goods.
Journal of Marketing Research 3(1): 60—71. https://doi.org/10.1509/jmkr.37.1.60.18718

Diaz, S.E., Speelman, S., Moruzzo, R. and Steur, H.D., 2021. Determinants of small-scale
farmers’ intention to adopt insect farming for animal feed in Colombia. Journal of Insect
Science 7(6):1035-1049. https://doi.org/10.3920/J1IFF2020.0134

Dirzo, R., Young, H., Galetti, M., Ceballos, G., Nick, J. and Collen, B., 2014. Defaunation in the
antropocene. Science 345(6195): 401-406. http://science.sciencemag.org/content/
345/6195/401.short

Dube, S., Dlamini, N.R., Mafunga, A., Mukai, M. and Dhlamini, Z., 2013. A survey on
entomophagy prevalence in Zimbabwe. African Journal of Food, Agriculture, Nutrition and
Development 13: 7242-7253. https://doi.org/10.18697/ajfand.56.10435

Dunlap, R.E. and Van Liere, K.D., 1978. The “new environmental paradigm.” Journal of

Environmental Education 9(4):10-19. https://doi.org/10.1080/00958964.1978.10801875

Dunn, K., 2008. Fast-food consumption: application and extension of the theory of planned
behaviour to incorporate affective responses and implicit associations. [Doctoral
dissertation, School of Psychology and Discipline of Medicine,University of Adelaide,
North Terrace Adelaide,Adelaide South Australia].

Dunphy, S., Herbig, P.A. and Texas, A., 1999. Acceptance of innovations: the customer is the
key. Technology Management 6(2): 193-209. https://doi.org/10.1016/1047-8310(95)90014-
4

Durr, J. and Nischalke, S., 2021. Cricket rearing is not an easy exercise. ProciNut organized

training sessions in Myanmar 1-6. Available at: https://blog.zef.de/?p=5508

144


https://doi.org/10.1509/jmkr.37.1.60.18718
https://doi.org/10.3920/JIFF2020.0134
https://doi.org/10.18697/ajfand.56.10435

Diirr, J. and Ratompoarison, C., 2021. Nature’s ‘free lunch’: the contribution of edible insects to
food and nutrition security in the central highlands of Madagascar. Foods 10(2978): 1-19.
https://doi.org/10.3390/foods10122978

Durst, P.B. and Hanboonsong, Y., 2015. Small-scale production of edible insects for enhanced
food security and rural livelihoods: experience from Thailand and Lao People’s Democratic
Republic. Journal of Insects as Food and Feed 1(1): 25-31. https://doi.org/
10.3920/J1FF2014.0019

Eagly, A.H. and Chaiken, S., 2007. The advantages of an inclusive definition of attitude. Social
Cognition 25(5): 582-602. https://doi.org/10.1521/s0c0.2007.25.5.582

Ebenebe, C.1., Amobi, M.1., Udegbala, C., Ufele, A.N. and Nweze, B.O., 2017. Survey of edible
insect consumption in south-eastern Nigeria. Journal of Insects as Food and Feed 3: 241-
252. https://doi.org/10.3920/J1IFF2017.0002

Edwards, J.R. and Lambert, L.S., 2007. Methods for integrating moderation and mediation: a
general analytical framework using moderated path analysis. Psychological Methods
12(1):1-22. https://doi.org/10.1037/1082-989X.12.1.1

European Food Safety Authority (EFSA) Scientific Committee, 2015. Risk profile related to
production and consumption of insects as food and feed. EFSA Journal 13(10).
https://doi.org/10.2903/j.efsa.2015.4257

Egan, B.A., 2013. Culturally and economically significant insects in the Blouberg region,
Limpopo Province, South Africa. [Doctoral dissertation, University of Limpopo]. Available

at: http://lib.jooust.ac.ke/cgi-bin/koha/opac-detail.pl?biblionumber=15801

Eurocham Myanmar, 2019. Agriculture guide 2020. European chamber of commerce in
Myanmar, Yangon. Available at: https://eurocham-myanmar.org/wp-
content/uploads/2021/01/Agricult ureGuide-2020.pdf.

Feng, Y., Chen, X.M., Zhao, M., He, Z., Sun, L., Wang, C.Y. and Ding, W.F., 2018. Edible insects
in China: utilization and prospects. Insect Science 25(2): 184-198. https://doi.org/
10.1111/1744-7917.12449

Fernandez-Alvira, J.M., Mouratidou, T., Bammann, K., Hebestreit, A., Barba, G., Sieri, S.,
Reisch, L., Eiben, G., Hadjigeorgiou, C., Kovacs, E., Huybrechts, I. and Moreno, L.A., 2013.
Parental education and frequency of food consumption in European children: the IDEFICS

145



study. Public Health Nutrition 16(3): 487-498.
https://doi.org/10.1017/S136898001200290X

Fishbein, M. and Ajzen, I., 1975. Belief, attitude, intention and behavior: an introduction to theory
and research. In Reading, MA: Addison-Wesley.
https://doi.org/10.2174/1877945x1110101000i

Fishbein, M. and Ajzen, I., 1990. Intention and behavior: an introduction to theory and research.
Journal of Business Venturing 5(3):177-189.

Fishbein, M. and Ajzen, I., 2011. Predicting and changing behavior: the reasoned action approach.
Laylor & Francis Group, LLC. https://doi.org/10.4324/9780203838020

Fitton, N., Alexander, P., Arnell, N., Bajzelj, B., Calvin, K., Doelman, J., Gerber, J.S., Havlik, P.,
Hasegawa, T., Herrero, M., Krisztin, T., van Meijl, H., Powell, T., Sands, R., Stehfest, E.,
West, P.C. and Smith, P., 2019. The vulnerabilities of agricultural land and food production
to future  water scarcity. Global Environmental Change 58: 1-10.
https://doi.org/10.1016/j.gloenvcha.2019.101944

Fleseriu, C., Cosma, S.A. and Bocanet, V., 2020. Values and planned behaviour of the Romanian

organic food consumer. Sustainability 12(5):1-21. https://doi.org/10.3390/su12051722

Food and Agriculture Organisation (FAQO), 2003. FAO expert consultation on food safety: science
and ethics. In FAO readings in ethics 1, 4-7. Available at: https://www.fao.org/
3/j0776e/j0776e06.htm#bmO06

Food and Agriculture Organisation (FAO), 2017. The future of food and agriculture: trends and
challenges. Food and Agriculture Organization of the United Nations, Rome, Italy. Available
at: https://www.fao.org/3/i6583e/i6583e.pdf

Food and Agriculture Organisation (FAQO), 2019. FAO country programming framework for
Myanmar 2017-2022. Available at:  http://www.fao.org/nigeria/programmes-and-

projects/en/

Food and Agriculture Organisation (FAQO), 2021. The world is at a critical juncture. The State of
Food Security and Nutrition in the World 2021. Available at: https://www.fao.org/state-of-

food-security-nutrition

Food and Agriculture Organisation, International Fund for Agricultural Development, United

Nations International Children’s Emergency Fund, World Food Programme and World

146


https://doi.org/10.4324/9780203838020

Health Organisation (FAO, IFAD, UNICEF, WFP and WHO), 2019. The state of food
security and nutrition in the world 2019. Safeguarding against economic slowdowns and
downturns. FAO, Rome, Italy. Available at: https://doi.org/10.1109/JSTARS.2014.2300145

Fu, S. and Florkowski, W.J., 2011. Changing dairy consumption in an emerging economy: an
application of a multivariate two-part model. Journal of Gender, Agriculture and Food
Security 1(3): 1-22. https://doi.org/10.22004/ag.econ.235625

Gallagher, M.W., 2012. Self-efficacy. In Encyclopedia of Human Behavior: Second Edition (2nd
ed.). Elsevier Inc. https://doi.org/10.1016/B978-0-12-375000-6.00312-8

Gandhi, A., 2019. The glass palace: a South Asian memoir of cultural cannibalism. Re:Search
6(1): 87-117. Available at: https://ugresearchjournals.illinois.edu/index.php/ujlc/article/
download/586/528/2027

Gasca-Alvarez, H.J. and Costa-Neto, E.M., 2022. Insects as a food source for indigenous
communities in Colombia: a review and research perspectives. Journal of Insects as Food
and Feed, 0(0), 1-12. https://doi.org/10.3920/JIFF2021.0148

Gavelle, E., Davidenko, O., Fouillet, H., Delarue, J., Darcelt, N., Huneau, J. F. and Mariotti, F.,
2019. The willingness to modify portion sizes or eat new protein foods largely depends on
the dietary pattern of protein intake. Nutrients 11(7). https://doi.org/10.3390/nu11071556

Gere, A., 2017. Insect based foods a nutritional point of view. Nutrition & Food Science
International Journal 4(2). https://doi.org/10.19080/nfsij.2017.04.555638

Ghosh, S., Jung, C., Meyer-Rochow, V.B. and Dekebo, A., 2019. Perception of entomophagy by
residents of Korea and Ethiopia revealed through structured questionnaire. Journal of Insects
as Food and Feed 6: 59-64. https://doi.org/10.3920/JIFF2019.0013

Ghosh, S., Lee, S.M., Jung, C. and Meyer-Rochow, V.B., 2017. Nutritional composition of five
commercial edible insects in South Korea. Journal of Asia-Pacific Entomology 20(2):686-
694. https://doi.org/10.1016/ j.aspen. 2017.04.003

Global Market Insights (GMI), 2020. Edible insects market share to exceed $ 710 Million by
2024. Available at: https://www.yumpu.com/en/document/view/62966068/edible-insects-
market-pdf

Glover, D. and Sexton, A., 2015. Edible insects and the future of food: a foresight scenario

exercise on entomophagy and global food security. First Published. Institute of Development

147


https://ugresearchjournals.illinois.edu/index.php/ujlc/article/%20download/586/528/2027
https://ugresearchjournals.illinois.edu/index.php/ujlc/article/%20download/586/528/2027

Studies. https://doi.org/10.13140/RG.2.1.2091.0564

Gomes, S., Nogueira, M., Ferreira, M. and Gregorio, M.J., 2017. Portuguese consumers’ attitudes
towards food labelling. World Health Organization Europe. Available at:
https://www.euro.who.int/__data/assets/pdf _file/0016/353050/Foodlabeling-in-
Portugal_web.pdf

Gomiero, T., 2016. Soil degradation, land scarcity and food security: reviewing a complex
challenge. Sustainability 8(3): 1-41. https://doi.org/10.3390/su8030281

Gondo, T., Frost, P., Kozanayi, W., Stack, J. and Mushongahande, M., 2010. Linking knowledge
and practice: assessing options for sustainable use of mopane worms (Imbrasia Belina) in
Southern Zimbabwe. Journal of Sustainable Development in Africa 12(4): 127-145.
Available at: http://jsd-africa.com/Jsda/V12NO1_Spring2010_A/PDF/ Linking Knowledge
and Practice (Gondo, Frost, Kozanayi, Stack, Mushongahande).pdf

Gorton, M. and Barjolle, D., 2013. Theories of food choice. In Food Consumer Science: Theories,
Methods and Application to the Western Balkans. https://doi.org/10.1007/978-94-007-5946-
6

Goss-Sampson, M., 2018. Statistical analysis in JASP: a guide for students. Available at:
https://static.jasp-stats.org/Statistical%20Analysis%20in%20JASP%20-
%20A%20Students % 20Guide%20v1.0.pdf

Grebmer, K., Bernstein, J., Wiemers, M., Schiffer, T., Hanano, A., Towey, O., Foley, R.N.C.C.,
Gitter, S., Ekstrom, K. and Fritschel, H., 2021. 2021 Global hunger index: hunger and food
systems in conflict settings. In A Peer-Reviewed Publication (Issue October). Available at:
https://www.globalhungerindex.org/pdf/en/2021.pdf

Greene, W.W.H., 2012. Econometric analysis (7th edition). Prentice Hall, Upper Saddle River,
NJ, USA, 1238 pp.

Grover, Z. and Ee, L.C., 2009. Protein energy malnutrition. Pediatric Clinics of North America
56(5):1055-1068. https://doi.org/10.1016/j.pcl.2009.07.001

Guiné, R.P.F., Florenca, S.G., Anjos, O., Correia, P.M.R., Ferreira, B.M. and Costa, C.A., 2021.
An insight into the level of information about sustainability of edible insects in a traditionally
non-insect-eating country: exploratory study. Sustainability 13:1-20.
https://doi.org/10.3390/su132112014

148



Gundala, R.R. and Singh, A., 2021. What motivates consumers to buy organic foods? Results of
an  empirical study in the United States. PLoS ONE 16:1-17.
https://doi.org/10.1371/journal.pone.0257288

Haddock, G. and Maio, G.R., 2007. Attitudes: content, structure and functions. In: Hewstone et

al. (eds) Introduction to social psychology, 4 th edn. Blackwell, London, pp. 112-133.

Hair Jr, J.F., Black, W.C., Babin, B.J. and Anderson, R.E., 2014. Multivariate data analysis.
Pearson New International Edition (Seventh Edition), London, United Kingdom, 734 pp.

Hair Jr, J.F., Howard, M.C. and Nitzl, C., 2020. Assessing measurement model quality in PLS-
SEM using confirmatory composite analysis. Journal of Business Research 109(11):101-
110. https://doi.org/10.1016/j. jbusres.2019.11.069

Hair Jr, J.F., Hult, G.T.M., Ringle, C.M. and Sarstedt, M., 2017. A primer on partial least squares
structural  equation modeling (PLS-SEM). 2nd ed. SAGE Publications.
https://doi.org/10.1080/1743727x.2015.1005806

Halloran, A., Roos, N., Flore, R. and Hanboonsong, Y., 2016. The development of the edible
cricket industry in Thailand. Journal of Insects as Food and Feed 2(2): 91-100.
https://doi.org/10.3920/JIFF2015.0091

Halloran, A., Vantomme, P., Hanboonsong, Y. and Ekesi, S., 2015. Regulating edible insects: the
challenge of addressing food security, nature conservation, and the erosion of traditional
food culture. Food Security 7(3): 739-746. https://doi.org/10.1007/s12571-015-0463-8

Halloran, A., Flore, R., Vantomme, P. and Roos, N., 2018. Edible insects in sustainable food
systems. Springer International Publishing, Cham, Switzerland. https://doi.org/10.1007/978-
3-319-74011-9

Ham, M., Jeger, M. and Ivkovié, A.F., 2015. The role of subjective norms in forming the intention
to purchase green food. Economic Research-Ekonomska Istrazivanja 28(1): 738-748.
https://doi.org/10.1080/1331677X.2015.1083875

Hamid, M.R.A, Sami, W. and Sidek, M.H.M., 2017. Discriminant validity assessment: use of
Fornell and Larcker criterion versus HTMT Criterion. Journal of Physics: Conference Series
890(1). https://doi.org/10.1088/1742-6596/890/1/012163

Hanboonsong, A. and Durst, P., 2020. Guidance on sustainable cricket farming: a practical
manual for farmers and inspectors. Bangkok, FAO. https://doi.org/10.4060/cb2446en

149



Hartmann, C., Shi, J., Giusto, A. and Siegrist, M., 2015. The psychology of eating insects: a cross-
cultural comparison between Germany and China. Food Quality and Preference 44: 148-
156. https://doi.org/10.1016/j.foodqual.2015.04.013

Hartmann, C. and Siegrist, M., 2016. Becoming an insectivore: results of an experiment. Food
Quality and Preference 51:118-122. https://doi.org/10.1016/j.foodqual.2016.03.003

Hartmann, C. and Siegrist, M., 2017. Insects as food: perception and acceptance “Findings from
current research.” Ernédhrungs Umschau, 64(3): 44-50. https://doi.org/10.4455/eu.2017.010

Hartmann, C. and Siegrist, M., 2018. Development and validation of the food disgust. Food
Quality and Preference 63: 38-50. https://doi.org/10.1016/j.appet.2018.02.020

Hasman, A., 2015. An introduction to structural equation modeling. Studies in Health Technology
and Informatics 213:3-6. https://doi.org/10.3233/978-1-61499-538-8-3

Hassan, L.M., Shiu, E. and Parry, S., 2016. Addressing the cross-country applicability of the
theory of planned behaviour (TPB): a structured review of multi-country TPB studies.
Journal of Consumer Behaviour 15(1): 72-86. https://doi.org/10.1002/cb.1536

Hays, J., 2008. Strange foods and recipes for popular dishes of Myanmar’s ethnic groups.
Available at: https://factsanddetails.com/southeast-asia/Myanmar/sub5_5c/entry-3069.
html.

Heckman, J.J., 1977. Sample selection bias as a specification error (with an application to the
estimation of labor supply functions). National Bureau of Economic Research Cambridge,
NBER Working Paper Series No. 172. https://doi.org/10.1515/9781400856992.206

Heckman, J.J., 2010. Selection bias and self-selection. In: Durlauf, S.N. and Blume, L.E. (eds)
Microeconometrics. Palgrave Macmillan, London, United Kingdom, pp. 242-266.
https://doi.org/10.1057/9780230280816_29.

Hlongwane, Z.T., 2021. Diversity of edible insects and their related indigenous knowledge:
evidence from KwaZulu-Natal and Limpopo provinces, South Africa. [Doctoral dissertation,
University of KwaZulu-Natal, Pietermaritzburg, South Africa]. Awvailable at:
https://researchspace.ukzn.ac.za/handle/10413/19963

Hlongwane, Z.T., Slotow, R. and Munyai, T.C., 2021. Indigenous knowledge about consumption
of edible insects in South Africa. Insects 12(1): 22. https://doi.org/10.3390/insects12010022

150


https://researchspace.ukzn.ac.za/handle/10413/19963

Hodapp, R.M., Goldman, S.E. and Urbano, R., 2013. Using secondary datasets in disability
research: special issues, special promise. International Review of Research in
Developmental Disabilities 45: 1-34. http://dx.doi.org/10.1016/B978-0-12-407760-7.00
001-3

Horne, J.R., Gilliland, J.A., Vohl, M.C. and Madill, J., 2020. Exploring attitudes, subjective
norms and perceived behavior control in a genetic-based and a population-based weight
management intervention : a one-year randomized controlled trail. Nutrients 12(12): 3768.
https://doi.org/10.3390/nul12123768

Horton, S. and Steckel, R.H., 2011. Malnutrition: global economic losses attributable to
malnutrition 1900- 2000 and projections to 2050.

Hosseini, Z., Gharlipour Gharghani, Z., Mansoori, A., Aghamolaei, T. and Mohammadi
Nasrabadi, M., 2015. Application of the theory of reasoned action to promoting breakfast
consumption. Medical Journal of the Islamic Republic of Iran 29(1): 1116-1123.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMCA4764274/

House, J., 2016. Consumer acceptance of insect-based foods in the Netherlands: academic and
commercial implications. Appetite 107: 47-58. https://doi.org/10.1016/j.appet.2016.07.023

Huang, J.C.K., 1996. Climate change adaptation strategies: a challenge for small island nations.
Adapting to Climate Change 63(4): 311-321. https://doi.org/10.1007/978-1-4613-8471-
7_26

Hussain, I., Rahman, S.U., Zaheer, A. and Saleem, S., 2016. Integrating factors influencing
consumers’ halal products purchase: application of theory of reasoned action. Journal of
International Food and Agribusiness Marketing 28(1): 35-58.
https://doi.org/10.1080/08974438.2015.1006973

Hwang, J. and Kim, J.J., 2021. Edible insects: how to increase the sustainable consumption
behavior among restaurant consumers. International Journal of Environmental Research and
Public Health 18(12): 1-16. https://doi.org/10.3390/ijerph18126520

Iliyasu, R. and Etikan, I., 2021. Comparison of quota sampling and stratified random sampling.
Biometrics & Biostatistics International Journal 10(1): 24-27. https://doi.org/10.15406/bbij.
2021.10.00326

Ilyas, A., Zampetakis, E. and Daskalakis, C., 2020. A theoretical and practical framework for

151


https://doi.org/10.15406/bbij.%202021.10.00326
https://doi.org/10.15406/bbij.%202021.10.00326

regression and classification from truncated samples. In: Proceedings of the 23rd
international conference on articicial intelligence and statistics (AISTATS), Palermo, Italy,
PMLR 108: 4463-4473. Available at: http://proceedings.mlr.press/v108/ilyas20a.html.

Imathiu, S., 2020. Benefits and food safety concerns associated with consumption of edible
insects. NFS Journal 18: 1-11. https://doi.org/10.1016/}.nfs.2019.11.002

Imtiyaz, H., Soni, P. and Yukongdi, V., 2021. Role of sensory appeal, nutritional quality, safety,
and health determinants on convenience food choice in an academic environment. Foods
10(2). https://doi.org/10.3390/foods10020345

International Food Policy Research Institute (IFPRI), 2018. Global nutrition report: shining a light
to spur action on nutrition. International Food Policy Research Institute, Washington, DC,
USA. https://doi.org/10.2499/9780896295643

International Platform of Insects for Food and Feed (IP1FF), 2020. Edible insects on the European
market. Available at: https://ipiff.org/wp-content/uploads/2020/06/10-06-2020-IPIFF-
edible-insects-market-factsheet.pdf

Igbal, M.S., 2020. Insect-food: a new green market. 1-7. https://www.academia.edu/42202064/
Insect_ Food A New_ Green Market

Irianto, H., 2015. Consumers’ attitude and intention towards organic food purchase: an extension
of theory of planned behavior in gender perspective. International Journal of Management

Economics and Social Sciences 4(1): 17-31. http://www.ijmess.com

Islam, M.S. and Wong, A.T., 2017. Climate change and food in/security: a critical nexus.
Environments 4(38): 1-15. https://doi.org/10.3390/environments4020038

Ito, T., Fukazawa, Y., Zhu, D. and Ota, J., 2018. Modeling weather context dependent food choice
process. Journal of Information Processing 26(May): 386-395.
https://doi.org/10.2197/ipsjjip.26.386

Jansson, A. and Berggren, A., 2015. Insects as food - something for the future? Available at:
http://www.slu.se/Documents/externwebben/centrumbildningar-projekt/framtidens-
lantbruk/Insects as Food_webb.pdf

Jenatabadi, H.S., 2015. A critical story about sample size, outliers, and normality criteria in
structural equation modelling. SSRN Electronic Journal, April.
https://doi.org/10.2139/ssrn.2599163

152


http://www.slu.se/Documents/externwebben/centrumbildningar-projekt/framtidens-lantbruk/Insects%20as%20Food_webb.pdf
http://www.slu.se/Documents/externwebben/centrumbildningar-projekt/framtidens-lantbruk/Insects%20as%20Food_webb.pdf

Jensen, L.D., Miklos, R., Dalsgaard, T.K., Heckmann, L.H. and Ngrgaard, J.V., 2019. Nutritional
evaluation of common (Tenebrio molitor) and lesser (Alphitobius diaperinus) mealworms in
rats and processing effect on the lesser mealworm. Journal of Insects as Food and Feed 5(4):
257-266. https://doi.org/10.3920/JIFF2018.0048

Ji, K., Chen, J., Li, M., Liu, Z., Wang, C., Zhan, Z., Wu, X. and Xia, Q., 2009. Anaphylactic
shock and lethal anaphylaxis caused by food consumption in China. Trends in Food Science
and Technology 20(5): 227-231. https://doi.org/10.1016/j.tifs.2009.02.004

Jongema, Y., 2017. List of edible insects of the world. Wageningen University & Research,

Wageningen, the Netherlands. Available at: http://tinyurl.com/mestm6p.

Juaneda-Ayensa, E., Mosquera, A. and Murillo, Y.S., 2016. Omnichannel customer behavior: key
drivers of technology acceptance and use and their effects on purchase intention. Frontiers
in Psychology 7(JUL): 1-11. https://doi.org/10.3389/fpsyg.2016.01117

Junges, J.R., do Canto, N.R. and de Barcellos, M.D., 2021. Not as bad as I thought: consumers’
positive attitudes toward innovative insectbased foods. Frontiers in Nutrition 8: 1-12.
https://doi.org/10.3389/fnut.2021.631934

Kan, M.P.H. and Fabrigar, L.R., 2017. The theory of planned behavior. In In: Zeigler-Hill, V.,
Shackelford, T. (eds) Encyclopedia of personality and individual differences (pp. 1-8).
Springer, Cham. https://doi.org/10.1016/0749-5978(91)90020-T

Karimy, M., Zareban, I., Araban, M. and Montazeri, A., 2015. An extended theory of planned
behavior (TPB) used to predict smoking behavior among a sample of Iranian medical
students. International Journal of High Risk Behaviors and Addiction 4(3):1-7.
https://doi.org/10.5812/ijhrba.24715

Kaushal, S.K. and Kumar, R., 2016. Factors affecting the purchase intention of smartphone : a
study of young consumers in the city of Lucknow. Pacific Business Review International
8(12): 1-16. Available at: http://www.pbr.c0.in/2016/2016_month/June/1.pdf

Kelemu, S., Niassy, S., Torto, B., Fiaboe, K., Affognon, H., Tonnang, H., Maniania, N.K. and
Ekesi, S., 2015. African edible insects for food and feed: inventory, diversity, commonalities
and contribution to food security. Journal of Insects as Food and Feed 1(2): 103-1109.
https://doi.org/10.3920/JIFF2014.0016

Khin, N.N., 2016. Edible insects from Hlegu and Taikkyi townships, Yangon region. [Doctoral

153


https://doi.org/10.3920/JIFF2018.0048

dissertation, University of Yangon, Myanmar].

Kim, T.K., Yong, H.I., Kim, Y.B., Kim, HW. and Choi, Y.S., 2019. Edible insects as a protein
source: a review of public perception, processing technology, and research trends. Food
Science of Animal Resources 39(4): 521-540. https://doi.org/10.5851/kosfa.2019.e53

Kingsuwankul, S., Villeval, M.C. and Villeval, M.C., 2021. Risk taking with unethical money:
an experimental study. GATE Lyon SaintEtienne Working paper 2109 May.

Kinyuru, J.N., Mogendi, J.B., Riwa, C.A. and Ndung’u, N.W., 2015. Edible insects — a novel
source of essential nutrients for human diet: learning from traditional knowledge. Animal
Frontiers 5(2): 14-19. https://doi.org/10.2527/af.2015-0014

Klimczuk, A. and Klimczuk-Kochanska, M., 2018. Trust in food. In Encyclopedia of Food and
Agricultural Ethics, pp. 630-631. https://ssrn.com/abstract=3713770

Kline, R.B., 2016. Principles and practice of structural equation modeling (Fourth Edi). Guilford

Press.

Kollmann, T., 2004. Attitude, adoption or acceptance? — measuring the market success of
telecommunication and multimedia technology. International Journal of Business
Performance Management 6(2): 133-152. https://doi.org/10.1504/1JBPM.2004.005012

Kollmuss, A. and Agyeman, J., 2002. Mind the gap: why do people act environmentally and what
are the barriers to pro-environmental behavior? Environmental Education Research
40(2):239-260. https://doi.org/10.1080/ 13504620220145401

Kornher, L., Schellhorn, M. and Vetter, S., 2019. Disgusting or innovative-consumer willingness
to pay for insect based burger patties in Germany. Sustainability 11(7): 1-20.
https://doi.org/10.3390/su11071878

Koutimskd, L. and Adamkova, A., 2016. Nutritional and sensory quality of edible insects. NFS
Journal 4: 22-26. https://doi.org/10.1016/j.nfs.2016.07.001

Krystallis, A. and Chryssochoidis, G.M., 2005. Consumers ’ willingness to pay for organic food :
factors that affect it and variation per organic product type. British Food Journal 107(5): 320-
343. https://doi.org/10.1108/00070700510596901

Kyaw, D., 2009. Rural household’s food security status and coping strategies to food insecurity

in Myanmar. V.R.F. Series, 78.

154


https://ssrn.com/abstract=3713770

La Barbera, F., Verneau, F., Amato, M. and Grunert, K., 2018. Understanding Westerners’ disgust
for the eating of insects: the role of food neophobia and implicit associations. Food
Quality and Preference 64: 120-125. https://doi.org/10.1016/j.foodqual.2017.10.002

LaMorte, W.W., 2019. Behavioral change models: the Theory of Planned Behavior. Boston
University School of Public Health, 2-3. Available at: http://sphweb.bumc.bu.edu/otIt/MPH-
Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories3.html

Lammers, P., Ullmann, L.M. and Fiebelkorn, F., 2019. Acceptance of insects as food in Germany:
is it about sensation seeking, sustainability consciousness, or food disgust? Food Quality and
Preference 77: 78-88. https://doi.org/10.1016/j.foodqual.2019.05.010

Lange, K.W. and Nakamura, Y., 2021. Edible insects as future food: chances and challenges.
Journal of Future Foods 1(1):38-46. https://doi.org/10.1016/j.jfutfo.2021.10.001

Lartey, A., Meerman, J. and Wijesinha-Bettoni, R., 2018. Why food system transformation is
essential and how nutrition scientists can contribute. Annals of Nutrition and Metabolism
72(3):193-201. https://doi.org/10. 1159/000487605

Lazarus, O., McDermid, S. and Jacquet, J., 2021. The climate responsibilities of industrial meat
and dairy producers. Climatic Change, 165:1-2. https://doi.org/10.1007/s10584-021-03047-
5

Lehane, R., 2016. The effects of urbanization on the cultural identity and well-being of indigenous
youth in Chile: the Mapuche community [Bachelor's thesis, University of Limerick].
Available at: https://www.researchgate.net/publication/299456567 The_Effects_
of Urbanization_on _the_Cultural_Identity_and_Well-being_of_Indigenous_Youth_in_
Chile_The_Mapuche_Community

Lensvelt, E. and Steenbekkers, L., 2014. Exploring consumer acceptance of entomophagy: a
survey and experiment in Australia and the Netherlands. Ecology of Food and Nutrition 53:
543-561. https://doi.org/10.1080/03670244.2013.879865

Li, X., Dai, J., Zhu, X., Li, J., He, J., Huang, Y., Liu, X. and Shen, Q., 2023. Mechanism of
attitude, subjective norms, and perceived behavioral control influence the green
development behavior of construction enterprises. Humanities and Social Sciences
Communications 10(1): 1-13. https://doi.org/10.1057/s41599-023-01724-9

Lim, L.L.Y., Kjellstrom, T., Sleigh, A., Khamman, S., Seubsman, S.A., Dixon, J. and Banwell,

155


https://www.researchgate.net/publication/299456567_The_Effects_

C., 2009. Associations between urbanisation and components of the health-risk transition in
Thailand: a descriptive study of 87,000 Thai adults. Global Health Action, 2(1): 1-13.
https://doi.org/10.3402/gha.v2i0.1914

Linn, W.W., Htwe, D. and Than, W.W., 2016. Identification, morphology, and nutrient
composition of edible fungi and insects in Myanmar. Forest department, Myanmar, Leaflet
No.18. Available at: https://www.forestdepartment.gov.mm/books/research/identification-

morphology-and-nutrient-composition-edible-fungi-and-insects-myanmar

Liu, AJ., Li, J. and Gémez, M.I., 2020. Factors influencing consumption of edible insects for
Chinese consumers. Insects 11: 10. https://doi.org/10.3390/insects11010010MacEvilly, C.,
2000. Bugs in the system. British Nutrition Foundation 25(4): 267-268.
https://doi.org/10.2968/062002010

Liu, L., Rettenmaier, A.J. and Saving, T.R., 2011. How much and how often: a model of repeated
consumption with endogenous consumption frequency. Economics Letters 110(3): 186-188.
https://doi.org/10.1016/j.econlet.2010.11.032

Liu, Y., Lim, E.P., Lee, H., Cheng, T.L., Achananuparp, P. and Lin, S.D., 2019. Characterizing
and predicting repeat food consumption behavior for just-in-time interventions. ACM
International Conference Proceeding Series 11-20.
https://doi.org/10.1145/3357729.3357736

Livelihoods and Food Security Trust Fund (LIFT), 2016. Protecting bees to double Myanmar’s
honey exports. Available at: https://www.lift-fund.org/en/news/protecting-bees-double-

myanmar’s-honey-exports

Looy, H., Dunkel, F.V. and Wood, J.R., 2014. How then shall we eat? Insect-eating attitudes and
sustainable  foodways.  Agriculture and Human Values 31(1): 131-141.
https://doi.org/10.1007/s10460-013-9450-x

Louviere, J.J., Flynn, T.N. and Carson, R.T., 2010. Discrete choice experiments are not conjoint
analysis. Journal of Choice Modelling 3(3): 57-72. https://doi.org/10.1016/S1755-
5345(13)70014-9

Lucchese-Cheung, T., Aguiar, L.K.D., Da Silva, R.F.F. and Pereira, M.W., 2020. Determinants
of the intention to consume edible insects in Brazil. Journal of Food Products Marketing
26(4):297-316. https://doi.org/10.1080/10454446.2020.1766626

156



Lynch, J., Cain, M., Frame, D. and Pierrehumbert, R., 2021. Agriculture’s contribution to climate
change and role in mitigation is distinct from predominantly fossil CO2-emitting sectors.
Frontiers in Sustainable Food Systems 4(February): 1-9.
https://doi.org/10.3389/fsufs.2020.518039

MacFie, H., 2007. Consumer led food product development. In Syria Studies (1st Edition).
Woodhead Publishing.

Madden, T., 1992. A comparision of the Theory of Planned Behavior and the Theory of Reasoned
Action. The Society for Personality and Social Psychology Inc. 18(1): 3-9.

Magara, H.J.O., Niassy, S., Ayieko, M.A., Mukundamago, M., Egonyu, J.P., Tanga, C.M.,
Kimathi, E.K., Ongere, J.O., Fiaboe, K.K.M., Hugel, S., Orinda, M.A., Roos, N. and Ekesi,
S., 2021. Edible crickets (Orthoptera) around the world: distribution, nutritional value, and
other benefits—a review. Frontiers in Nutrition: 1-23.
https://doi.org/10.3389/fnut.2020.537915

Mahrt, K., Mather, D., Herforth, A. and Headey, D., 2019. Household dietary patterns and the
cost of a nutritious diet in Myanar. In Feed the Future Innovation Lab for Food Security
Policy: Research Paper 135 (Issue August), Michigan State University, Department of
Agricultural, Food, and Resource Economics, Feed the Future Innovation Lab for Food
Security (FSP). Available at: https://doi.org/10.22004/ag.econ.303028

Mak, A.H.N., Lumbers, M., Eves, A. and Chang, R.C.Y., 2012. Factors influencing tourist food
consumption. International Journal of Hospitality Management 31(3): 928-936.
https://doi.org/10.1016/j.ijhm.2011.10.012

Mamman, M., Ogunbado, A.F. and Abu-bakr, A.S., 2016. Factors influencing customer’s
behavioral intention to adopt Islamic banking in Northern Nigeria: a proposed framework.
Journal of Economics and Finance 7(1): 51-55. https://doi.org/10.9790/5933-07135155

Mancini, S., Sogari, G., Menozzi, D., Nuvoloni, R., Torracca, B., Moruzzo, R. and Paci, G., 2019.
Factors predicting the intention of eating an insect-based product. Foods 8(7):1-13.
https://doi.org/10.3390/foods8070270

Manditsera, F.A., Lakemond, C.M., Fogliano, V., Zvidzai, CJ. and Luning, P.A., 2018.
Consumption patterns of edible insects in rural and urban areas of Zimbabwe: taste,
nutritional value and availability are key elements for keeping the insect eating habit. Food

157



Security 10: 561-570. https://doi.org/10.1007/s12571-018-0801-8

McEachan, R.R.C., Conner, M., Taylor, N.J. and Lawton, R.J., 2011. Prospective prediction of
health-related behaviours with the theory of planned behaviour: a meta-analysis. Health
Psychology Review 5(2):97-144. https://doi.org/10.1080/17437199.2010.521684

McMahon, K., 2018. Food choices: nutrients and nourishment. In: Insel, P.M., Ross, D.,
McMahon, K. and Bernstein, M. (eds.) Nutrition. Burlington, MA: Jones and Bartlett
Learning, pp. 1-30. Available at: http://samples.jblearning.com/9781284139464/
9781284139563 _CHO1_ Insel.pdf

Megido, R.C., Gierts, C., Blecker, C., Brostaux, Y., Haubruge, E., Alabi, T. and Francis, F., 2016.
Consumer acceptance of insect-based alternative meat products in Western countries. Food
Quality and Preference 52: 237-243. https://doi.org/10.1016/j.foodqual.2016.05.004

Mehmetoglu, M. and Jakobsen, T.G., 2017. Applied statistics using Stata: a guide for the social
sciences. SAGE Publications.

Meiselman, H.L, 1996. Dimensions of the food acceptability problem. In: Meiselman, H.L. (eds.)
Dimensions of the meal: the science, culture, business, and art of eating, pp. 215-234.
Gaithersburg, MD: Aspen Publishers.

Memon, M.A., Cheah, J.H., Ramayah, T., Ting, H., Chuah, F. and Cham, T.H., 2019. Moderation
analysis: issues and guidelines. Journal of Applied Structural Equation Modeling 3(1):i-xi.
https://doi.org/10.47263/jasem.3(1)01

Menozzi, D., Sogari, G., Veneziani, M. and Simoni, E., 2017. Eating novel foods: an application
of the Theory of Planned Behaviour to predict the consumption of an insect-based product.
Food Quality and Preference 1-27. https://doi.org/10.1016/j.foodqual.2017.02.001

Meyer-Rochow, V.B., 2010. Entomopagy and its impact on world cultures: the need for a
multidisciplinary approach. In: Durst, P.B., Johnson, D.V., Leslie, R.N. and Shono, K. (eds.)
Forest insects as food: humans bite back. Proceedings of a workshop on Asia-Pacific
resources and their potential for development, 19-21 February 2008, Chiang Mai, Thailand.
RAP Publication 2010/02. Food and Agriculture Organization of the United Nations,
Bangkok, Thailand, pp. 23-36. https://doi.org/ISBN 978-92-5-106488-7

Meysing, A., Forneck, S., Razafindrakotomamonjy, A. and Dirr, J., 2021. Why socio-economic

and attitudinal factors cannot predict entomophagy in rural areas of Madagascar. Journal of

158



Insects as Food and Feed 8(5): 579-592. https://doi.org/10.3920/jiff2021.0086

Miantsia, F.O., Meutchieye, F. and Niassy, S., 2018. Relationship between new farming practices
and chemical use and the consumption of giant cricket (Brachytrupes membranaceus Drury,
1770).  Journal  of Insects as Food and Feed  4(4):  295-300.
https://doi.org/10.3920/JIFF2018.0010

Ministry of Health, 2014. Health in Myanmar. Available at: https://themimu.info/
sites/themimu.info/files/documents/Report_Health_in_Myanmar_2014_MOH.pdf

Misra, A.K., 2014. Climate change and challenges of water and food security. International
Journal of Sustainable Built Environment 3(1): 153-165.
https://doi.org/10.1016/j.ijsbe.2014.04.006

Mitsuhashi, J., 1997. Insects as traditional foods in Japan. Ecology of Food Nutrition 36(2-4):187-
199. https://doi.org/10.1080/03670244.1997.9991514

Mohanty, S., 2020. An assessment of theory of reasoned action towards organic food in India.
International Journal of Scientific and Technology Research 9(3): 7233-7235. Available at:
http://www.ijstr.org/final-print/mar2020/An-Assessment-Of-Theory-Of-Reasoned-Action-
Towards-Organic-Food-In-India.pdf

Moruzzo, R., Mancini, S., Boncinelli, F. and Riccioli, F., 2021. Exploring the acceptance of
entomophagy: a survey of Italian  consumers. Insects 12(2): 1-13.
https://doi.org/10.3390/insects12020123

Moruzzo, R., Mancini, S. and Guidi, A., 2021. Edible insects and sustainable development goals.
Insects 12(6):1-9. https://doi.org/10.3390/insects12060557

Murphy, G.D., 2009. Improving the quality of manually acquired data: applying the theory of
planned behaviour to data quality. Reliability Engineering and System Safety 94(12): 1881-
1886. https://doi.org/10.1016/j.ress.2009.05.008

Miller, O. and Krawinkel, M., 2016. Malnutrition and health in developing countries.
International Journal of Precision Engineering and Manufacturing 17(5): 671-677.
https://doi.org/10.1007/s12541-016-0082-0

Myanmar Digital News, 2020. The breeding of small Thai crickets has to be reduced due to covid.
Available  at: https://www.mdn.gov.mm/my/thiungmiu-purcakeaangsemaa-ttcpiungt

tcniung-memuumu-kiubckeaang-leaathaar

159


https://doi.org/10.3920/JIFF2018.0010

Myanmar embassy (Tokyo), 2003. Basic facts about Myanmar. Available at:

http://www.myanmar-embassy-tokyo.net/about.htm.

Myanmar Information Management Unit (MIMU), 2015. Country overview. Available at:

http://www.themimu.info/

Myanmar NOW, 2021. Transport of food, medicine restricted despite temporary ceasefire
extension in Mindat. Available at: https://www.myanmar-now.org/en/news/transport-of-

food-medicine-restricted-despite-temporary-ceasefire-extension-in-mindat.

Myanmar Poverty and Living Conditions Survey (MPLCS), 2017. An analysis of poverty in
Myanmar — part two: property profile. World Bank Groups, Washington, DC, USA. 162 pp.
Available at: http://eric.ed.gov/?id=ED137421.

Myint Thu Thu, A. and Diirr, J., 2019. Marketing and consumption of edible insects in the urban
center of Yangon, Myanmar. Poster presented at the Tropentag 2019: filling gaps and
removing traps for sustainable resources development, Kassel, Germany, 18-20
September. Available at: https://www.tropentag.de/2019/abstracts/ links/Thu_Thu_Aung_
tFIPISG6.pdf.

Myint Thu Thu, A. and Durr, J., 2021. Online shopping of edible insects in Myanmar. In:
Proceedings of Insects to Feed the World 2020 Virtual Conference November 23-26.
https://www.wageningenacademic.com/doi/pdf/10.3920/jiff2020.s1%0A

Nadeau, L., Nadeau, I., Franklin, F. and Dunkel, F., 2015. The potential for entomophagy to
address  undernutrition. Ecology of Food and Nutrition 54(3): 200-208.
https://doi.org/10.1080/03670244.2014.930032

Nam, L.P., Que, N.D., Song, N.V., Mai, T.T.H., Phuong, N.T.M., Huong, N.T.X., Tiep, N.C. and
Uan, T.B., 2022. Rice farmers’ perception and determinants of climate change adaptation
measures: a case study in Vietnam. AgBioForum 24(1): 13-29. Available at:

https://agbioforum.org/menuscript/index.php/agb/article/download/73/51/149

Naranjo-Guevara, N., Fanter, M., Conconi, A. M. and Floto-Stammen, S., 2021. Consumer
acceptance among Dutch and German students of insects in feed and food. Food Science and
Nutrition 9(1): 414-428. https://doi.org/10.1002/fsn3.2006

Navarré, R.S., 2017. Extension of the Theory of Planned Behavior to predict the intention to

consume insect-based products: the moderating effect of food neophobia. [Master’s thesis,

160


https://agbioforum.org/menuscript/index.php/agb/article/download/73/51/149

University of Barcelona]. Available at: https://core.ac.uk/download/pdf/129948914.pdf

Neves, A.T.S.G., 2015. Determinants of consumers’ acceptance of insects as food and feed: a
cross-cultural study. [Master’s thesis, University of Porto, Portugal]. Available at:
https://core.ac.uk/download/pdf/143407494.pdf

Nguyen, N., Nguyen, H.V.N., Nguyen, P.T., Tran, V.T., Nguyen, H.V.N., Nguyen, T.H.T.M.N.,
Cao, T.K. and Nguyen, T.H.T.M.N., 2020. Some key factors affecting consumers’ intentions
to purchase functional foods: a case study of functional yogurts in Vietnam. Foods 9(1):1-
15. https://doi.org/10.3390/fo0ds9010024

Niassy, S., Affognon, H.D., Fiaboe, K.K.M., Akutse, K.S., Tanga, C.M. and Ekesi, S., 2016.
Some key elements on entomophagy in Africa: culture, gender and belief. Journal of Insects
as Food and Feed 2(3): 139-144. https://doi.org/10.3920/JIFF2015.0084

Nischalke, S., 2020. Insects for dinner. Rural 21 The International Journal for Rural Development.
17 August (3): 21-23. Available at: https://www.rural21.com/fileadmin/downloads/2020/en-
03/rural2020_03-S21-23.pdf.

Nischalke, S., Preteseille, N., Wagler, 1., Allan, D., Thein, P.P. and Myint, A.A., 2019. Challenges
and opportunities for insect rearing in Myanmar. In: Proceedings of a workshop at the
Tropentag 2019: filling gaps and removing traps for sustainable resources development,
Kassel, Germany, 18-20. Awvailable at: https://insecta-conference.com/  wp-
content/uploads/2019/10/Insecta2019_Book_of Abstracts.pdf

Nischalke, S., Wagler, 1., Tanga, C., Allan, D., Phankaew, C., Ratompoarison, C.,
Razafindrakotomamonjy, A. and Kusia, E., 2020. How to turn collectors of edible insects
into mini-livestock farmers: multidimensional sustainability challenges to a thriving
industry. Global Food Security 26: 1-7. https://doi.org/10.1016/j.gfs.2020.100376

Norberg, P.A., Horne, D.R. and Horne, D.A., 2007. The privacy paradox: personal information
disclosure intentions versus behaviors. Journal of Consumer Affairs 41(1):100-126.
https://doi.org/10.1111/j.1745-6606.2006. 00070.x

Nuttavuthisit, K. and Thegersen, J., 2017. The importance of consumer trust for the emergence
of a market for green products: the case of organic food. Journal of Business Ethics 140(2):
323-337. https://doi.org/10.1007/s10551-015-2690-5

Nyandiala, A., 2017. Insects as food sources for improving food security, rural livelihoods and

161



adaptation to climate change. https://doi.org/10.13140/RG.2.2.31889.53603

Nyberg, M., Olsson, V. and Wendin, K., 2021. “Would you like to eat an insect?” — children’s
perceptions of and thoughts about eating insects. International Journal of Consumer Studies
45(2): 248-258. https://doi.org/10.1111/ijcs. 12616

O’Brien, E., 2021. A mind stretched: the psychology of repeat consumption. Consumer
Psychology Review 4(1): 42-58. https://doi.org/10.1002/arcp.1062

Olum, S., Wesana, J., Mawadri, J., Nakiranda, J.K. and Odongo, W., 2020. Insects as food:
illuminating the food neophobia and sociocultural dynamics of insect consumption in
Uganda. International Journal of Tropical Insect Science 41: 2175-2184.
https://doi.org/10.1007/s42690-020-00309-

Omemo, J., Andika, D.O. and Watako, A.O., 2021. Socio-economic factors affecting
entomophagy in Nambale Sub County, Kenya. International Journal of Innovative Research
and Advanced Studies (IJIRAS) 8(2): 34-42.

Onwezen, M.C., Bouwman, E.P., Reinders, M.J. and Dagevos, H., 2021. A systematic review on
consumer acceptance of alternative proteins: pulses, algae, insects, plant-based meat
alternatives, and cultured meat. Appetite 159(September 2019): 105058. https://doi.org/
10.1016/j.appet.2020.105058

Oo, S.S., Hmwe, K.M., Aung, N.N., Su, AA., Soe, K.K., Mon, T.L., Lwin, K.M., Thu, M.M.,
Soe, T.T. and Htwe, M.L., 2020. Diversity of insect pest and predator species in monsoon
and summer rice fields of Taungoo environs, Myanmar. Advances in Entomology 8(3): 117-
129. https://doi.org/10.4236/ae.2020.83009

Oonincx, D.G.A.B. and de Boer, 1.J.M., 2012. Environmental impact of the production of
mealworms as a protein source for humans - a life cycle assessment. PLoS ONE 7(12): 1-5.
https://doi.org/10.1371/journal.pone.0051145

Organization for Economic Co-operation and Development (OECD), 2017. Building food
security and managing risk in Southeast Asia. In OECD publishing. Available at:
https://doi.org/ 10.1787/9789264272392-en

Orkusz, A., 2021. Edible insects versus meat — nutritional comparison: knowledge of their
composition is the key to good health. Nutrients 13(4): 1-18.
https://doi.org/10.3390/nu13041207

162



Orsi, L., Voege, L.L. and Stranieri, S., 2019. Eating edible insects as sustainable food? Exploring
the determinants of consumer acceptance in Germany. Food Research International 125:
108573. https://doi.org/10.1016/j.foodres.2019.108573

Pambo, K., 2018. Assessment of consumer attitudes and motivation to consume foods from edible
insects: the case of cricket-flour buns. [Doctoral dissertation, Jomo Kenyatta University of
Agriculture and Technology]. Available at: http://hdl.handle.net/123456789/4583

Pambo, K., Mbeche, R., Okello, J. and Kinyuru, J., 2016. Modelling cognitive determinants of
the intentions to consume food from edible insect: an application of the theory of planned

behaviour. Seventh European Conference on Sensory and Consumer Research 1-16.

Pambo, K., Mbeche, R., Okello, J., Kinyuru, J. and Mose, G., 2016. Consumers’ salient beliefs
regarding foods from edible insects in Kenya: a qualitative study using concepts from the
theory of planned behaviour. African Journal of Food, Agriculture, Nutrition and
Development 16(4): 11366-11385. https://doi.org/ 10.18697/ajfand.76.16810

Pambo, K., Mbeche, R., Okello, J., Mose, G. and Kinyuru, J., 2018. Intentions to consume foods
from edible insects and the prospects for transforming the ubiquitous biomass into food.
Agriculture and Human Values 35(4): 885-898. https://doi.org/10.1007/s10460-018-9881-5

Pambo, K., Okello, J., Mbeche, R. and Kinyuru, J., 2016. Consumer acceptance of edible insects
for non-meat protein in western Kenya. In: Paper prepared for presentation at the 5th African
Association of Agricultural Economists (AAAE) Conference at the United Nations
Conference Center. 23-26 September 2016. Addis Ababa, Ethiopia. Available at:
https://ageconsearch.umn.edu/record/246317/.

Paasovaara, R., 2011. Consumers’ food product experience: the role of values. In Faculty of
Business Studies (Issue 252). Available at: https://www.uwasa.fi/materiaali/pdf/isbn_978-
952-476-370-7.pdf

Payne, C.L.R., Scarborough, P., Rayner, M. and Nonaka, K., 2016. Are edible insects more or
less “healthy” than commonly consumed meats? A comparison using two nutrient profiling
models developed to combat over- and undernutrition. European Journal of Clinical
Nutrition 70(3). https://doi.org/10.1038/ejcn.2015.149

Petersen, M., Olson, O. and Rao, S., 2020. University student perspectives of entomophagy:

positive attitudes lead to observability and education opportunities. Journal of Insect Science

163


http://hdl.handle.net/123456789/4583

20(5):1-6. https://doi.org/10.1093/ jisesa/ieaal20

Phesatcha, B., Phesatcha, K., Viennaxay, B., Matra, M., Totakul, P. and Wanapat, M., 2022.
Cricket meal (Gryllus bimaculatus) as a protein supplement on in vitro fermentation
characteristics and methane mitigation. Insects 13(2): 2-11. https://doi.org/10.3390/
insects13020129

Phonthanukitithaworn, C., Sae-eaw, A., Tang, H., Chatsakulpanya, P., Wang, W. and Ketkaew,
C., in press. Marketing strategies and acceptance of edible insects among Thai and Chinese
young adult consumers. Journal of International Food and Agribusiness Marketing.
https://doi.org/10.1080/08974438.2021.1979160

Piha, S., Pohjanheimo, T., Lahteenmaki-Uutela, A., Kie¢kova, Z. and Otterbring, T., 2018. The
effects of consumer knowledge on the willingness to buy insect food: an exploratory cross-
regional study in Northern and Central Europe. Food Quality and Preference 70(11):1-10.
https://doi.org/10.1016/j.foodqual.2016.12.006

Pilgrim, F.J., 1957. The components of food acceptance and their measurement. The American
Journal of Clinical Nutrition 5(2): 171-175. https://doi.org/10.1093/ajcn/5.2.171

Pomsanam, P., Napompech, K. and Suwanmaneepong, S., 2014. An exploratory study on the
organic food purchase intention among Thai-Cambodian cross-border consumers. Asian
Journal of Applied Sciences 7(5): 294-305. https://doi.org/10.3923/ajaps. 2014.294.305

Prakash, G. and Pathak, P., 2017. Intention to buy eco-friendly packaged products among young
consumers of India: a study on developing nation. Journal of Cleaner Production 141:385-
393. https://doi.org/10.1016/ j.jclepro.2016.09.116

Preacher, K.J., Rucker, D.D. and Hayes, A.F., 2007. Addressing moderated mediation
hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral Research
42(1):185-227. https://doi.org/10.1080/00273170701341316

Purboyo, P., Lamsah, L., Zulfikar, R. and Wahyuni, A., 2022. How environment knowledge,
social influences, and attitude impact the millenial generation’s purchase intention in green
products through attitude? International Journal of Science, Technology & Management
3(4): 1184-1194. https://doi.org/10.46729/ijstm.v3i4.534

Rabadan, A., 2021. Consumer attitudes towards technological innovation in a traditional food
product: the case of wine. Foods 10(6). https://doi.org/10.3390/foods10061363

164


https://doi.org/10.1080/00273170701341316

Raheem, D., Carrascosa, C., Oluwole, O.B., Nieuwland, M., Saraiva, A., Millan, R. and Raposo,
A., 2019. Traditional consumption of and rearing edible insects in Africa, Asia and Europe.
Critical Reviews in  Food Science and Nutrition 59(14): 2169-2188.
https://doi.org/10.1080/10408398.2018.1440191

Rahim, S.F., 2018. Islamic jurisprudence and the status of arthropods: as alternative source of
protein and with regard to E120. MOJ Food Processing & Technology 6(4): 330-340.
https://doi.org/10.15406/mojfpt.2018.06.00184

Ramya, N.U., 2018. Approaches to consumer behaviour -a review. Journal of Management 5(4):
125-137.

Randall, E. and Sanjur, D., 1981. Food preferences — their conceptualization and relationship to
consumption. Ecology of Food and Nutrition 11(3): 151-161.
https://doi.org/10.1080/03670244.1981.9990671

Rani, P., 2014. Factors influencing consumer behaviour. Agricultural Economics 2(9): 52-61.
https://doi.org/10.17221/283-agricecon

Rather, I.A., Koh, W.Y., Paek, W.K. and Lim, J., 2017. The sources of chemical contaminants in
food and their health implications. Frontiers in Pharmacology 8(Nov).
https://doi.org/10.3389/fphar.2017.00830

Reverberi, M., 2020. Edible insects: cricket farming and processing as an emerging market.
Journal of Insects as Food and Feed 6(2): 211-220. https://doi.org/10.3920/jiff2019.0052

Reverberi, M., 2021. The new packaged food products containing insects as an ingredient. Journal
of Insects as Food and Feed 7(5):901-908. https://doi.org/10.3920/JIFF2020.0111

Ribeiro, J.C., Sousa-Pinto, B., Fonseca, J., Fonseca, S.C. and Cunha, L.M., 2021. Edible insects
and food safety: allergy. Journal of Insects as Food and Feed 7: 833-847.
https://doi.org/10.3920/J1FF2020.0065

Riemer, H., Shavitt, S., Koo, M. and Markus, H.R., 2014. Preferences don’t have to be personal:
expanding attitude theorizing with a cross-cultural perspective. Psychological Review
121(4):619-648. https://doi.org/ 10.1037/a0037666

Ritchie, H., 2019. Food production is responsible for one-quarter of the world’s greenhouse gas

emissions. Our World in Data. https://ourworldindata.org/food-ghg-emissions

165



Robbins, B.G., 2016. What is Trust? A multidisciplinary review, critique, and synthesis.
Sociology Compass 10(10): 972-986. https://doi.org/10.1111/soc4.12391

Robert J., B., 2008. Biology. McGraw-Hill Higher Education

Robertson B., Young, P., Kristensen, J., Cho, D.K.M., Thwe, D.H.M., Pannchi, M. and Sung,
T.C., 2018. Strategic review of food and nutrition security in Myanmar: “In support of
sustainable development goal (SDG) 2 - Roadmap to 2030". Available at:
https://docs.wfp.org/ api/documents/WFP-0000073885/download/?_ga=2.246059079.
297931968. 1669941074-1026510180.1669941074

Roitner-Schobesberger, B., Darnhofer, I., Somsook, S. and Vogl, C.R., 2008. Consumer
perceptions of organic foods in Bangkok, Thailand. Food Policy 33(2): 112-121.
https://doi.org/10.1016/j.foodpol.2007.09.004

Romanet, S., Aschenbach, J.R., Pieper, R., Zentek, J., Htoo, J.K., Whelan, R.A. and Mastrototaro,
L., 2020. Dietary supplementation of dl-methionine potently induces sodium-dependent |-
methionine absorption in porcine jejunum ex vivo. Journal of Nutrition 150(7): 1782-17809.
https://doi.org/10.1093/jn/nxaall5

Roos, N., 2018. Insects and human nutrition. In: Halloran, A., Flore, R., Vantomme, P. and Roos,
N. (eds) Edible insects in sustainable food systems. Springer International Publishing, Cham,
Switzerland. https://doi.org/10.1007/978-3-319-74011-9

Rowe, A., 2020. Insects raised for food and feed — global scale, practices, and policy. Rethink
Priorities 1-37. Available at: https://rethinkpriorities.org/publications/insects-raised-for-

food-and-feed

Ruby, M.B., Rozin, P. and Chan, C., 2015. Determinants of willingness to eat insects in the USA
and India. Journal of Insects as Food and Feed 1(3): 215-225.
https://doi.org/10.3920/JIFF2015.0029

Rumpold, B.A. and Schluter, O., 2015. Insect-based protein sources and their potential for human
consumption: nutritional composition and processing. Animal Frontiers 5(2): 20-24.
https://doi.org/10.2527/af.2015-0015

Rumpold, B.A. and Schliter, O.K., 2013a. Potential and challenges of insects as an innovative
source for food and feed production. In Innovative Food Science and Emerging
Technologies. https://doi.org/10.1016/j.ifset.2012.11.005

166


https://docs.wfp.org/%20api/documents/WFP-0000073885/download/?_ga=2.246059079

Rumpold, B.A. and Schliter, O.K., 2013b. Nutritional composition and safety aspects of edible
insects. Molecular ~ Nutrition and Food Research 57(5): 802-823.
https://doi.org/10.1002/mnfr.201200735

v —

the influence of religion, nation and ethnicity on consumption patterns. Ekonomika 90(4):
150-163. https://doi.org/10.15388/ekon.2011.0.919

Ryan, M.J. and Worthington, A.K., 2021. Application of the theory of planned behavior. In:
Worthington, A.K. (ed.) Persuasion theory in action: an open educational resource.
Available at: https://ua.pressbooks.pub /persuasiontheoryinaction/chapter/application-of-the

-theory-of-planned-behavior/

Sachs, J.D., 2009. Rethinking macroeconomics. Capitalism and Society 4(3): 14-16.
https://doi.org/10.2202/1932-0213.1065

Salazar-Orddfiez, M., Rodriguez-Entrena, M., Cabrera, E.R. and Henseler, J., 2018.
Understanding product differentiation failures: the role of product knowledge and brand
credence in olive oil markets. Food Quality and Preference 68(August 2017): 146-155.
https://doi.org/10.1016/j.foodqual.2018.02.010

Saleki, R., Quoquab, F. and Mohammad, J., 2021. To buy or not to buy organic food: evaluating
the moderating effect of gender using PLS-MGA. International Journal of Business
Governance and Ethics 15(1):106-127. https://doi.org/10.1504/1JBGE.2021.112334

Sangkumchaliang, P. and Huang, W.C., 2012. Consumers’ perceptions and attitudes of organic
food products in northern Thailand. International Food and Agribusiness Management
Review 15(1): 87-102. https://doi.org/10.22004/ag.econ.120860

Sanl1, O., 2019. Examining the effect of teachers’ perception of psychological empowerment on
the stress level they perceive. Journal of Education and Training Studies 7(8): 98-111.
https://doi.org/10.11114/jets.v7i8.4283

Schabel. H.G., 2010. Forest insects as food: a global review. In: Durst, P.B., Johnson, D.V.,
Leslie, R.N. and Shono, K. (eds.) Forest insects as food: humans bite back. Proceedings of
a workshop on Asia-Pacific resources and their potential for development, 19-21 February
2008, Chiang Mai, Thailand. RAP Publication 2010/02. Food and Agriculture Organization
of the United Nations, Bangkok, Thailand, pp. 37-64. https://doi.org/ISBN 978-92-5-

167


https://doi.org/ISBN%20978-92-5-106488-7

106488-7

Schade, J. and Schlag, B., 2003. Acceptability of urban transport pricing strategies.
Transportation Research Part F: Traffic Psychology and Behaviour 6(1): 45-61.
https://doi.org/10.1016/S1369-8478(02)00046-3

Schardong, 1.S., Freiberg, J.A., Santana, N.A. and dos Santos Richards, N.S.P., 2019. Brazilian
consumers’ perception of edible insects. Ciéncia Rural, Santa Maria 49(10): 1-12.
https://doi.org/10.1590/0103-8478cr20180960

Schiffman, L. and Kanuk, L., 2004. Consumer behavior (8th International edition). Prentice Hall.

Schwartz, S.H., 1977. Normative influences on altruism. Advances in Experimental Social
Psychology 10(C) 221-279. https://doi.org/10.1016/S0065-2601(08)60358-5

Setiawan, R., Eliyana, A., Suryani, T., Gabriel Aristo, E., Anwar, A. and Vigar, U.N.G., 2022. A
Study of behavioral intention: the practices for mobile payment technology users in
Indonesia. Webology, 19(2): 2364-2381. http://www.webology.org

Shah, A.A., Totakul, P., Matra, M., Cherdthong, A., Hanboonsong, Y. and Wanapat, M., 2022.
Nutritional composition of various insects and potential uses as alternative protein sources
in animal diets. Animal Bioscience 35(2) 317-331. https://doi.org/10.5713/ab.21.0447

Shekar, M., Dayton Eberwein, J. and Kakietek, J., 2016. The costs of stunting in South Asia and
the benefits of public investments in nutrition. Maternal and Child Nutrition 12:186-195.
https://doi.org/10.1111/mcn.12281

Shelomi, M., 2015. Why we still don’t eat insects: assessing entomophagy promotion through a
diffusion of innovations framework. Trends in Food Science and Technology 45(2): 311-
318. https://doi.org/10.1016/j.tifs.2015.06.008

Shepherd, D., 1985. Dietary salt intake. Nutrition & Food Science International Journal 85(5):
10-11. https://doi.org/https://doi.org/10.1108/eb059082

Shepherd, R. and Raats, M., 1996. Attitudes and beliefs in food habits. In: Meiselman, H.L. and
MacFie, H. (eds) Food choice, acceptance and consumption. Springer, Boston, MA, USA,
pp. 346-362. https://doi.org/10.1007/978-1-4613-1221-5

Shepherd, R. and Raats, M., 2006. The Psychology of Food Choice. CAB International,
Oxfordshire.

168


https://doi.org/ISBN%20978-92-5-106488-7

Shockley, M. and Dossey, A.T., 2014. Insects for human consumption. In: Morales-Ramos, J.A.,
Rojas, M.G. and Shapiro-llan, D.I. (eds) Mass production of beneficial organisms. Academic
Press, London, United Kingdom, pp. 617-652. https://doi.org/10.1016/B978-0-12-391453-
8.00018-2

Siddiqui, F., Salam, R.A., Lassi, Z.S. and Das, J.K., 2020. The intertwined relationship between
malnutrition and poverty. Frontiers in Public Health 8(8):1-5.
https://doi.org/10.3389/fpubh.2020.00453

Sijtsema, S., Linnemann, A., Van Gaasbeek, T., Dagevos, H. and Jongen, W., 2002. Variables
influencing food perception reviewed for consumer-oriented product development. Critical
Reviews in Food Science and Nutrition 42(6): 565-581.
https://doi.org/10.1080/20024091054256

Singh, A. and Verma, P., 2017. Factors influencing Indian consumers’ actual buying behaviour
towards organic food products. Journal of Cleaner Production 167:473-483.
https://doi.org/10.1016/j.jclepro.2017.08.106

Skotnicka, M., Karwowska, K., Klobukowski, F., Borkowska, A. and Pieszko, M., 2021.
Possibilities of the development of edible insect-based foods in europe. Foods 10(4):1-22.
https://doi.org/10.3390/foods10040766

Smith, M.R., Stull, V.J., Patz, J.A. and Myers, S.S., 2021. Nutritional and environmental benefits
of increasing insect consumption in Africa and Asia. Environmental Research Letters 16(6):
1-18. https://doi.org/10.1088/1748-9326/abf06¢

Sobal, J. and Bisogni, C.A., 2009. Constructing food choice decisions. Annals of Behavioral
Medicine 38(SUPPL.). https://doi.org/10.1007/s12160-009-9124-5

Sobal, J., Bisogni, C.A., Devine, C.M. and Jastran, M., 2006. A conceptual model of the food
choice process over the life course. In: Shepherd, R. and Raats, M. (Eds.), The Psychology
of Food Choice. CAB International, Oxfordshire, pp. 1-18.

Sogari, G., 2015. Entomophagy and Italian consumers: an exploratory analysis. Progress in
Nutrition 17(4): 311-316. Available at: https://www.mattioli1l885journals.com/index.php/
progressinnutrition/article/view/4960.

Sogari, G., Bogueva, D. and Marinova, D., 2019a. Australian consumers’ response to insects as
food. Agriculture 9(5): 108. https://doi.org/10.3390/agriculture9050108

169



Sogari, G., Lui, A. and Li, J., 2018. Understanding edible insects as food in Western and Eastern
societies. In: Bogueva, D., Marinova, D., Raphaely, T. and Schmidinger, K. (eds)
Environment, health, and business opportunities in the new meat alternatives market. 1GI
Global, Hershey, PA, USA, pp. 166-181. https://doi.org/10.4018/978-1-5225-7350-0.ch009

Sogari, G., Menozzi, D., Hartmann, C. and Mora, C., 2019c. How to measure consumers
acceptance towards edible insects? —a scoping review about methodological approaches. In:
Sogari, G., Mora, C. and Menozzi, D. (eds) Edible insects in the food sector: methods,
current applications and perspectives. Springer International Publishing, Cambridge, United
Kingdom, pp. 27-44. https://doi.org/10.1007/978-3-030-22522-3_3

Sogari, G., Menozzi, D. and Mora, C., 2019. The food neophobia scale and young adults’
intention to eat insect products. International Journal of Consumer Studies 43(1):68-76.
https://doi.org/10.1111/ijcs.12485

Soliha, E., Marlien, R.A., Widyasari, S., Rivai, A.R. and Khotimah, N., 2020. Image, consumer
product knowledge, satisfaction and loyalty: testing their relationships in the
rural bank sector. International Journal of Economics and Management Systems 5. Available
at: https://www.iaras.org/iaras/filedownloads/ijems/2020/007-0011(2020).pdf

Solomon, M., Bamossy, G., Askegaard, S. and Hogg, M.K., 2006. Consumer behaviour : a
European perspective. In Prentice Hall Europe (Third edit). https://doi.org/10.1007/978-1-
349-06853-1 4

Solomon, M.R., 2009. Consumer behavior: buying, having, and being. New Jersey, Upper Saddle

River: Pearson Education Inc. Eight Edition.

Sovacool, B., 2012. Environmental conservation problems and possible solutions in Myanmar.
Contemporary Southeast Asia. https://doi.org/10.1355/cs34-2d

Spectrum, 2016. Nutrition boosters: Myanmar’s edible insect sector and market. Available at:
https://mwww.spectrumsdkn.org/en/news/310-nutrition-boosters-myanmar’s-edible-insect-

sectormarket.

Spectrum, 2020a. Crunching on crickets : wild-catch cricket value chains for human consumption
in Myanmar. Available at: https://www.spectrumsdkn.org/en/food-sector/food-sector/465-
crunching-on-crickets-wild-catch-cricket-value-chains-for-human-consumption-in-

myanmar

170



Spectrum, 2020b. Developing insect industries for food and feed: Myanmar status overview and
strategy paper. Available at: https://www.spectrumsdkn.org/en/cross-cutting-sector/insects-
as-foodand-feed/myanmar-research-1/sector-overview/481-developinginsects-industries-
for-food-and-feed-myanmar-status-overviewand-strategy-paper/file.

Spectrum, 2020c. Myanmar’s wild catch crickets: learning from a sustainability hot spot analysis.
Available  at:  https://www.spectrumsdkn.org/en/cross-cutting-sector/insects-as-food-
andfeed /myanmar-research-1/food-safety-gap-haccp/463-myanmars-wild-catch-crickets-

learning-from-a-sustainability-hot-spotanalysis.

Spectrum, 2020d. Selling edible insects in yangon. Available at:
https://www.spectrumsdkn.org/en/cross-cutting-sector/insects-as-food-and-feed/myanmar-

research-1/value-chains-and-markets/467-selling-edible-insects-in-yangon.

Spectrum, 2021a. Can edible insects fill nutrition gaps ? A nutrition overview of Myanmar’s most
loved and consumed insects. Available at: https://www.spectrumsdkn.org/en/cross-cutting-
sector/insects-as-food-and-feed/myanmar-research-1/farming-and-production/483-can-
edible-insects-fill-nutrition-gaps-a-nutrition-overview-of-myanmar-s-most-loed-and-

consumed-insects.

Spectrum, 2021b. Farming insects in Myanmar financial costs and returns. Available at:
https://www.spectrumsdkn.org/en/cross-cutting-sector/insects-as-food-and-feed/myanmar-
research-1/food-and-feed-industry-strategy/482-farming-insects-in-myanmar-financial-

cost-and-returns.

Spectrum, 2021c. Food and product safety for insects in Myanmar. Available at: https://www.
spectrumsdkn.org/en/cross-cuttingsector/insects-as-food-and-feed/myanmar-research-1/far

mingand-production/477-food-safety-for-insects-english.

Stata, (2021). Stata manual — multivariates statistics reference manual: release 17. StataCorp LP,
College Station, TX, USA.

Steenkamp, J.B.E.M., 1993. Food consumption behavior. European Advances in Consumer
Research 1: 401-409.

Steenkamp, J.B.E.M., 1997. Dynamics in consumer behavior with respect to agricultural and food

products.

Stockholm Environment Institute (SEI), 2019. Partnership for change. Available at:

171



https://www.sei.org/wp-content/uploads/2020/05/seij7687-annual-report-2019-200604-
web.pdf

Stylidis, K., Wickman, C. and Sdéderberg, R., 2020. Perceived quality of products: a framework
and attributes ranking method. Journal of Engineering Design 31(1): 37-67. https://
doi.org/10.1080/09544828.2019.1669769

Sundararaj, V. and Rejeesh, M.R., 2021. A detailed behavioral analysis on consumer and
customer changing behavior with respect to social networking sites. Journal of Retailing and
Consumer Services 58: 1-8. https://doi.org/10.1016/j.jretconser.2020.102190

Szmigiera, M., 2021a. Countries that are most affected by hunger and malnutrition according to
the Global Hunger Index 2021. Statistica 212: 2021-2023. Available at:
https://www.statista.com/statistics/269924/countries-most-affected-by-hunger-in-the-

world-according-to-world-hunger-index/

Szmigiera, M., 2021b. Prevalence of starving people worldwide 2020, by region. Available at:
https://www.statista.com/ statistics/273291/number-of-people-with-malnutrition-world

wide/

Tajudeen, A.L., 2020. Halal certification of insect-based food: a critique. International Journal of
Islamic Business Ethics 5(2): 100-112. https://doi.org/10.30659/ijibe.5.2.100-112

Tan, B.C., Chai, L.T. and Min, P.S., 2017. Attitude towards eating “green”: do consumer
consciousness, healthy lifestyle, and value orientation matter? In: Proceedings of the 5th

International Conference on Innovation and Entrepreneurship, ICIE 2017(4):153-160.

Tan, H.S.G., Fischer, A.R., Tinchan, P., Stieger, M., Steenbekkers, L. and Van Trijp, H.C., 2015.
Insects as food: exploring cultural exposure and individual experience as determinants of

acceptance. Food Quality and Preference 42: 78-89.
https://doi.org/10.1016/j.foodqual.2015.01.013

Tandon, A., Dhir, A., Kaur, P., Kushwah, S. and Salo, J., 2020. Why do people buy organic food?
The moderating role of environmental concerns and trust. Journal of Retailing and Consumer
Services 57(7):1-12. https://doi.org/ 10.1016/}.jretconser.2020.102247

Tang, C., Yang, D., Liao, H., Sun, H., Liu, C., Wei, L. and Li, F., 2019. Edible insects as a food
source: a review. Food Production, Processing and Nutrition 1(1):1-13.
https://doi.org/10.1186/s43014-019-0008-1

172



Tarhini, A., 2013. The effects of individual-level culture and demographic characteristics on e-
learning acceptance in Lebanon and England: a structural equation modelling approach.

Doctoral dissertation, Brunel University.

Tao, J. and Li, Y.O., 2018. Edible insects as a means to address global malnutrition and food
insecurity issues. Food Quality and Safety 2(1): 17-26.
https://doi.org/10.1093/fgsafe/fyy001

Targosz, T., 2016. Burmese culture during the colonial period in the years 1885-1931. The world
of Burmese values in reaction to the inclusion of colonialism. Politeja 13(5(44)): 277-300.
https://doi.org/10.12797/politeja.13.2016.44.18

Taylor, G. and Wang, N., 2018. Entomophagy and allergies: a study of the prevalence of
entomophagy and related allergies in a population living in North-Eastern Thailand.
Bioscience Horizons 11: 1-8. https://doi.org/10.1093/biohorizons/hzy003

Teffo, L.S., 2006. Nutritional and medicinal value of the edible stinkbug, Encosternum
delegorguei Spinola consumed in the Limpopo Province of South Africa and its host plant

Dodonaea viscosa Jacqg. var. angustifolia (Issue December). University of Pretoria.

Terrell, K., 2000. Crispy critters: Western precedents of entomophagy. Journal of Liberal Studies
Programs 18: 1-5.

Than, M. (2016). Challenges of exporting honey from Myanmar. Available at: https://www.
slideshare.net/AbhijayKulshresthal/u-myint-thanchallenges-of-exporting-honey-from-

myanmarpptx

The World, 2021. 6.2 million Burmese could go hungry by October. Available at:
https://www.pri.org/stories/2021-08-10/62-million-burmese-could-go-hungry-october-it-s-

worst-situation-living-memory-un

Timmermans, H., 2001. Spatial choice models. In International encyclopedia of the social and
behavioral science (pp. 14768-14771). https://doi.org/10.1016/B0-08-043076-7/02520-1.

Towler, G. and Shepherd, R., 1992. Application of Fishbein and Ajzen’s expectancy-value model
to understanding fat intake. Appetite 18(1): 15-27. https://doi.org/10.1016/0195-
6663(92)90207-M

Trafimow, D., 2007. Normative beliefs: description and theoretical background normative. Health

Behavior Constructs: Theory, Measurement, and Research 1-23.

173



https://cancercontrol.cancer.gov/sites/default/files/2020-06/normative_beliefs.pdf

Tuhumury, H.C.D., 2021. Edible insects: alternative protein for sustainable food and nutritional
security. IOP Conference Series: Earth and Environmental Science 883(1): 1-8.
https://doi.org/10.1088/1755-1315/883/1/012029

Tun, K.T., 2016. Species composition and nutritional value of edible insects in Mandalay, Kalaw

and Loikaw environs. PhD-thesis, University of Mandalay, Myanmar.

Ueasangkomsate, P. and Santiteerakul, S., 2016. A study of consumers’ attitudes and intention to
buy organic foods for sustainability. Procedia Environmental Sciences 34: 423-430.
https://doi.org/10.1016/j.proenv.2016.04.037

United Nations (UN), 2021. Conflict, COVID, climate crisis , likely to fuel acute food insecurity
in 23 ‘ hunger hotspots .” 19. Available at: https://news.un.org/en/story/2021/07/1096812

United Nations Development Programme (UNDP), 2021. Covid-19, coup d’etat and poverty:
compounding negative shocks and their impact on human development in Myanmar. UNDP
report. Available at: https://www.undp.org/asia-pacific/publications/covid-19-coupdetat-
and-poverty-compounding-negative-shocks-and-theirimpact-human-development-myan
mar 2utm_source=EN&utm_medium=GSR&utm_content=US_UNDP_PaidSearch_
Brand_English&utm_campaign=CENTRAL&cC_src=CENT.

United Nations Environment Programme (UNEP), 2012. Growing greenhouse gas emissions due
to meat production. October 1-10. Available at: https://na.unep.net/geas/archive/pdfs/
GEAS_Oct2012_meatproduction.pdf

United Nations Educational, Scientific and Cultural Organization, International Organization for
Migration, United Nations Development Programme and United Nations Human Settlement
Programme (UNESCO, IOM, UNDP and UN-Habitat), 2018. Overview of internal
migration in Myanmar. Available at: https://bangkok.unesco.org/sites/default/

files/assets/article/Social andHuman Sciences/publications/myanmar.pdf.

United Nations High Commissioner for Refugees (UNHCR), 2021. Myanmar emergency update.

Available at: https://www.wfp.org/emergencies/myanmar-emergency.

United Nations International Children's Emergency Fund (UNICEF), 2014. Burma nutrition
profile. https://www.fantaproject.org/sites/default/files/download/Burma-Nutrition-Profile-
Apr2014.pdf

174



United Nations International Children's Emergency Fund and World Health Organization
(UNICEF and WHO), 2020. Prevalence of underweight, weight for age (% of children under
5) - Myanmar | Data. 1. Available at: https://data.worldbank.org/indicator/SH. STA.MALN.
ZS? end=2016&locations=MM&start=2016Van Huis, A. and Oonincx, D.G.A.B., 2017 The
environmental sustainability of insects as food and feed. A review. Agronomy for
Sustainable Development 37(43):1-14. https://doi.org/10.1007/s13593-017-0452-8

United Nations Office for the Coordination of Humanitarian Affairs (OCHA), 2021.
Humanitarian needs overview - Myanmar 2022. December 2021, 1-97. Available at:
https://reliefweb.int/ report/myanmar/myanmar-humanitarian-needs-overview-2022-
december-2021

United States Agency for International Development (USAID), 2018. Food assistance fact sheet
total contributions per fiscal year report (p.1). Available at:

https://reliefweb.int/report/myanmar/burma-food-assistance-fact-sheet-may-2-2018

United States Agency for International Development (USAID), 2020. Food assistance fact sheet-

Burma. Available at: https://www.usaid.gov/burma/food-assistance.

Uzun, M.B., Giilpinar, G. and Ozcelikay, G., 2017. The situation of curriculums of faculty of
pharmacies in  Turkey. Marmara Pharmaceutical Journal 21(1): 183-1809.
https://doi.org/10.12991/marupj.259896

Vaittinen, E., Nenonen, S. and Story, V.M., 2019. Retailer service acceptance: simply adding a
service to the offer portfolio or committing to marketing it. International Review of Retail,
Distribution and Consumer Research 29(2): 139-159.
https://doi.org/10.1080/09593969.2018.1555542

Vagneron, 1., Myint, T., Biénabe, E. and Ferrand, P., 2018. How do consumers in Myanmar buy,
cook, eat and think about food and why does it matter? Available at: http://open-

library.cirad.fr/files/2/2413__Policy_Brief_consumer_study Myanmar_Final.pdf

Van Huis, A., 2013. Potential of insects as food and feed in assuring food security. Annual Review
of Entomology 58(1): 563-583. https://doi.org/10.1146/annurev-ento-120811-153704

Van Huis, A., 2015. Edible insects contributing to food security? Agriculture and Food Security
4: 20. https://doi.org/10.1186/s40066-015-0041-5

Van Huis, A., Halloran, A., Itterbeeck, J. Van, Klunder, H. and Vantomme, P., 2022. How many

175


https://doi.org/10.1146/annurev-ento-120811-153704

people on our planet eat insects: 2 billion? Journal of Insects as Food and Feed 8(1): 1-4.
https://doi.org/10.3920/JIFF2021.X010

Van Huis, A., and Oonincx, D.G.A.B., 2017. The environmental sustainability of insects as food
and feed. A review. Agronomy for Sustainable Development 37(43):1-14.
https://doi.org/10.1007/s13593-017-0452-8

Van Huis, A., Van Itterbeeck, J., Klunder, H., Mertens, E., Halloran, A., Muir, G. and Vantomme,
P., 2013. Edible insects: future prospects for food and feed security. FAO Forestry Paper no.
171. Food and Agriculture Organization of the United Nations (FAO), Rome,
Italy, 187 pp. Available at: http://www.fao.org/docrep/018/i3253e/i3253e.pdf.

Van Huis, A. and Vantomme, P., 2014. Conference report: insects to feed the world. Food Chain
4(2): 184-192. https://doi.org/10.3362/2046-1887.2014.017

Vantamay, S., 2007. Understanding of perceived product quality: reviews and recommendations.

Available at: https://www.bu.ac.th/knowledgecenter/epaper/jan_june 2007/Somphol. pdf

Van Thielen, L., Vermuyten, S., Storms, B., Rumpold, B. and Van Campenhout, L., 20109.
Consumer acceptance of foods containing edible insects in Belgium two years after their
introduction to the market. Journal of Insects as Food and Feed 5(1): 35-44.
https://doi.org/10.3920/JIFF2017.0075

Vantomme, P., 2015. Way forward to bring insects in the human food chain. Journal of Insects
as Food and Feed 1(2): 121-129. https://doi.org/10.3920/jiff2014.0014

Vartiainen, O., Elorinne, A.L., Niva, M. and Vaisénen, P., 2020. Finnish consumers’ intentions
to consume insect-based foods. Journal of Insects as Food and Feed 1-24.
https://doi.org/10.3920/JIFF2019.0042

Verbeke, W., 2015. Profiling consumers who are ready to adopt insects as a meat substitute in a
Western society. Food Quality and Preference 39: 147-155.
https://doi.org/10.1016/j.foodqual.2014.07.008

Vermeir, I. and Verbeke, W., 2006. Sustainable food consumption: exploring the consumer
“attitude - behavioral intention” gap. Journal of Agricultural and Environmental Ethics
19(2): 169-194. https://doi.org/10.1007/s10806-005-5485-3

Verneau, F., La Barbera, F., Kolle, S., Amato, M., Del Giudice, T. and Grunert, K., 2016. The

effect of communication and implicit associations on consuming insects: an experiment in

176


https://doi.org/10.3920/JIFF2019.0042

Denmark and Italy. Appetite 106:30-36. https://doi.org/10.1016/j.appet.2016.02.006

Videbzk, P.N. and Grunert, K.G., 2020. Disgusting or delicious? Examining attitudinal
ambivalence towards entomophagy among Danish consumers. Food Quality and Preference
83:103913. https://doi.org/10.1016/j.foodqual.2020.103913

Vorster, H.H., 2010. The link between poverty and malnutrition: a South African perspective.
Health SA Gesondheid 15(1): 1-6. https://doi.org/10.4102/hsag.v15i1.435

Waddle, A., 2009. A Market Analysis for Specialty Beef in Virginia (Intergovernmental Panel on
Climate Change (Ed.)) [Virginia Polytechnic Institute and State University].
https://doi.org/10.1017/CB09781107415324.004

Wahyudin, M., Yuliando, H. and Savitri, A., 2021. Consumer behavior intentions to purchase
daily needs through online store channel. AgriTECH 40(4):  306.
https://doi.org/10.22146/agritech.49232

Walters, C.G., 1979. Consumer behavior: an appraisal. Journal of the Academy of Marketing
Science 7(4): 273-284. https://doi.org/10.1007/BF02729679

Wang, C., Zhang, M., Ma, W, Liu, Y. and Ma, S., 2019. Modeling item-specific temporal
dynamics of repeat consumption for recommender systems. In: Proceedings of the World
Wide Web Conference, WWW 2019, 1977-1987. https://doi.org/10.1145/3308558.3313594

Wang, S., Fan, J., Zhao, D., Yang, S. and Fu, Y., 2016. Predicting consumers’ intention to adopt
hybrid electric vehicles: using an extended version of the theory of planned behavior model.
Transportation 43(1):123-143. https://doi.org/10.1007/s11116-014-9567-9

Wang, X., Pacho, F., Liu, J. and Kajungiro, R., 2019. Factors influencing organic food purchase
intention in developing countries and the moderating role of knowledge. Sustainability
11(209):1-18. https://doi.org/10.3390/su11010209

Wani, Z.A., 2019. Consumer buying behavior. International Journal of Creative and Innovative
Research in All Studies 1(8): 22-29. https://doi.org/10.4324/9780080941288-25

Wansink, B. and Van Ittersum, K., 2003. Bottoms up! the influence of elongation on pouring and
consumption  volume. Journal of Consumer Research  30(3): 455-463.
https://doi.org/10.1086/378621

Waruingi, E., Mbeche, R. and Ateka, J., 2021. Determinants of forest dependent household’s

177



participation in payment for ecosystem services: evidence from plantation establishment
livelihood improvement scheme (PELIS) in Kenya. Global Ecology and Conservation 26:
1-14. https://doi.org/10.1016/j.gecco.2021.e01514

Wassmann, B., Siegrist, M. and Hartmann, C., 2021. Correlates of the willingness to consume
insects: a meta-analysis. Journal of Insects as Food and Feed 7(5):909-922.
https://doi.org/10.3920/JIFF2020.0130

Weston, R. and Gore, P.A., 2006. A brief guide to structural equation modeling. The Counseling
Psychologist 34(5): 719-751. https://doi.org/10.1177/0011000006286345

Wier, M., O’Doherty J.K., Andersen, L.M. and Millock, K., 2008. The character of demand in
mature organic food markets: Great Britain and Denmark compared. Food Policy 33(5):
406-421. https://doi.org/10.1016/j.foodpol.2008.01.002

Wijaya, T. and Sukidjo., 2017. Organic knowledge as antecedent of purchase intention on organic
food. International Journal of Business and Management Science 7(2): 297-315. Available
at: https://www.researchgate.net/publication/324795068 _Organic_knowledge _as

_antecedent_of purchase_intention_on_organic_food

Wilujeng, 1.P., Wahyudi, H.D., Juhariah, L. and Respati, Y., 2019. Predicting interest in buying
Halal products using Theory Reason Action. International Journal of Business, Economics
and Law 20(5): 167-176. www.wikipedia.org

Win, A. N., & Hlaing, Y. Y. (2015). Evaluation of cocoon yield and quality in six silkworm
(Bombys mori L.) varieties. 260-267.

Wong, W.M. and Mo, H.F., 2013. Automobile purchase intention of consumers in a multiracial
society: a hierarchical regression analysis model. Journal of Applied Business and
Economics 14(1): 110-119.

Woolf, E., Zhu, Y., Emory, K., Zhao, J. and Liu, C., 2019. Willingness to consume insect-
containing foods: a survey in the United States. Lwt-Food Science and Technology 102:100-
105. https://doi.org/10.1016/j.lwt. 2018.12.010

World Food Programme (WFP), 2019. Fill the nutrient gap Myanmar (Issue December).
Available at:  https://docs.wfp.org/api/documents/WFP-0000115217/download/?_ga=
2.227552863. 372404133.1623909993-1459795908.1619774406#:~:text=Fill the Nutrient

Gap (FNG) is an analytical process to,of issues%2C contexts and solutions.

178


https://doi.org/10.1016/j.gecco.2021.e01514
https://docs.wfp.org/api/documents/WFP-0000115217/download/?_ga=%202.227552863.%20372404133.1623909993
https://docs.wfp.org/api/documents/WFP-0000115217/download/?_ga=%202.227552863.%20372404133.1623909993

World Food Programme (WFP), 2022. HungerMap LIVE: global insights and key trends.
Available at: https://hungermap.wfp.org/

World Vision Canada, 2021. Malnutrition: facts, causes and effects. 6. Available at:
https://www.worldvision.ca/stories/health/malnutrition-facts-causes-and-effects#Whatis

malnutrition?

Worrell, R. and Appleby, M.C., 2000. Stewardship of natural resources: definition, ethical and
practical aspects. Journal of Agricultural and Environmental Ethics 12(3): 263-277.
https://doi.org/10.1023/A:1009534214698

Yakut, E., 2019. A social cognitive theory perspective on marketing studies: a literature review.
Journal of Yasar University, Special Issue on Business and Organization Research, 18-33.
https://doi.org/10.19168/jyasar.631019

Yangui, A., Costa-Font, M. and Gil, J.M., 2014. Revealing additional preference heterogeneity
with an extended random parameter logit model: the case of extra virgin olive oil. Spanish
Journal of Agricultural Research 12(3): 553-567. https://doi.org/10.5424/sjar/2014123-5501

Yeh, C., Hartmann, M. and Langen, N., 2020. The role of trust in explaining food choice:
combining choice experiment and attribute best-worst scaling. Foods 9(45): 1-37.
https://doi.org/10.3390/f00ds9010045

Yen, A.L., 2015. Insects as food and feed in the Asia Pacific region: current perspectives and
future directions. Journal of Insects as Food and Feed 1(1): 33-55.
https://doi.org/10.3920/JIFF2014.0017

Yen, A., 2009. Edible insects: traditional knowledge or western phobia? Entomological Research
39: 289-298. https://doi.org/10.1111/j.1748-5967.2009.00239.x

Yhoung-Aree, J. and Viwatpanich, K., 2005. Edible insects in the Laos PDR, Myanmar, Thailand,
and Vietnam. In: Paoletti, M.G. (ed.) Ecological implications of minilivestock. Science
Publishers, Boca Raton, FL, USA, pp. 415-440. https://doi.org/10.1201/9781482294439

Zainuddin, M.Z. and Madjid, R., 2018. The role of product preferences in mediating the influence
of product knowledge on customer decisions. Journal of Business and Management 20(8):
84-92. https://doi.org/10.9790/487X-2008048492

Zerbini, C., Vergura, D.T. and Latusi, S., 2019. A new model to predict consumers’ willingness
to buy fair-trade products. Food Research International 122(December 2018): 167-173.

179



https://doi.org/10.1016/j.foodres.2019.04.008

Zhang, K., 2018. Theory of Planned Behavior: origins, development and future direction.
International Journal of Humanities and Social Science Invention (IJHSSI) 7(5):76-83.

www.ijhssi.org

Zhu, P., Chi, X., Ryu, H.B., Ariza-Montes, A. and Han, H., 2022. Traveler pro-social behaviors
at heritage tourism sites. Frontiers in Psychology 13:1-14.
https://doi.org/10.3389/fpsyg.2022.901530

180



Appendices
Appendix A: A guestionnaire survey.
Date: / /2021  Time: :

Respondent’s Number: OO Cell Phone Number:

The survey is part of my PhD study. The study aims to contribute to a better understanding of
attitudes towards nutrition and food issues. Therefore, | will ask you some questions about your
consumption of edible insects. The interview will take about 15 minutes. All data will be used

exclusively for scientific purposes. The analysis of the data will be anonymous.

SECTION A: CONSUMPTION (CONSUMER ACCEPTANCE)

1. Have you ever heard about edible insects?
O1. Yes 02. No
2. Edible insects are nutritious food.

1. Strongly disagree [J2. Disagree [I3. Neutral, O04. Agree 5. Strongly agree

3. Are edible insects generally available in your town/ village?
O1. Yes 02. No
4 If yes, please provide the name of the edible insects...............c.oooiiiiiiiii..
5. Are meat and fish readily available in your town/village?
O 1. Yes O 2. No O 3. Neutral
6. Do you think the practice of consuming edible insects as food is a good habit?
O 1. Yes 0O 2. No
7. Are you afraid of edible insects?
O 1. Yes 0O 2. No O 3. Neutral
8. Do you feel disgusted with edible insects?
O 1. Yes 0O 2. No O 3. Neutral
9. Have you ever consumed edible insects as a meal or snack?
O 1. Yes O 2. No

IENOt, WHY NO? « oo e
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10.

11.

12.

If yes, have you recently eaten insects (recently means current consumption and last month

consumption/last season consumption/ last year consumption)?

O 1. Yes O 2. No

If not, why not? ..............

Consuming edible insects is a symbol of lower status.

O1. Strongly disagree O2. Disagree O3. Neutral, O4. Agree O5. Strongly agree

The thought of consuming insects makes me feel uncomfortable.

O1. Strongly disagree O2. Disagree O3. Neutral, O4. Agree O5. Strongly agree

SECTION B: EXPERIENCE WITH CONSUMING EDIBLE INSECTS

This section relates to the people who say “YES” in question no. 10. People who say “NO,” skip
those questions and directly go to “SECTION C.”

Questions Variety of Edible Insects
13 What kind of insect did
" | you eat (species)?
Please  describe the
14,
preferable one
How would you rate the
15. | taste of edible insects Very bad =1, bad =2, Neutral=3, Good =4, Very good =5
(each species)?
How much do you like . . . .
16. hem? Dislike very much =1, Dislike=2, Neither like nor
them?
dislike=3, Like=4, Like very much =5
The smell of edible
17. | insects looks attractive to | Strongly disagree=1, Disagree=2, Neutral=3, Agree=4,
me. Strongly agree=5
Consumption
18. | Frequency: times per

year
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Questions

Variety of Edible Insects

Would you like to eat

19. | both wild and reared No, only wild =1, No, only reared = 2, Yes, both = 3
edible insects?
I am afraid that insects
are contaminated with . .

20. Strongly disagree=1, Disagree=2, Neutral=3, Agree=4,

insecticides or

pesticides.

Strongly agree=5

SECTION C: TPB CONSTRUCTS FOR EDIBLE INSECTS

This section has no right or wrong answers for the following statements about edible insects.

Edible insects are insect species such as crickets, silkworms, bamboo worms, beetles, bees, palm

weevils, etc., used for consumption in the form of either raw, cooked, fried, or boiled. Please

indicate to which degree you agree or disagree with the statements. Choose the answer that is

most applicable to you. Your opinion is important to me.

Strongly | Neither Strongly
Sr. Statements disagree Dlsazgree / Nor Ag4ree Agree
(1) @ ©3) “ (%)

A. | Attitudes
21, I am interested in eating edible

Insects.
29, | think that consuming edible

insects is a good idea.
23, I think that consuming edible

insects is beneficial.
B | Subjective norms
o4, People I respect would consume

edible insects.
25, People close to me probably find

edible insects as food enjoyable.
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Strongly | Neither Strongly
Disagree Agree
Sr. Statements disagree @ / Nor @ Agree
(1) ) ()
2. People important to me won’t
mind if | consume edible insects.
C. Perceived behavioral control
27, Whether or not | consume edible
insects is completely up to me.
28, I am confident that | could
consume edible insects if |
wanted.
29, For me, consuming edible
insects is easy.
D. Environmental concerns
30, Humanity is severely abusing the
environment.
31 Humans must live in harmony
with nature in order to survive.
32, When humans interfere with
nature, it often produces
disastrous consequences.
E. Consumption intention
33, | plan to eat edible insects in the
next three months.
34. | intend to consume edible
insects in the next three months.
35 | lam willing to recommend
others to consume edible insects.
SECTION D: SOCIO-DEMOGRAPHICS
36. Area  (State/Region):
37. Location O 1. Rural O2. Urban




38. Gender O 1. Male O 2. Female

39. Age range O 1. Child (< 16) 0O2. Young adult (17-30)

O 3. Middle-aged adult (31-45) [ 4. Old-aged adult (over 45)

40. Education O1. < Middle school

O 3. Undergraduate

0 2. High school
O 4. > Bachelor’s degree

41. Income/month in MMK [1. Lowest (< 300,000) O 2. Low (300,001-600,000)
O 3. Medium (600,001-900,000) O 4. High (> 900,000)

42. Ethnicity

43. Religion

44, Family size [1. Small (upto 3) [O2. Medium (4to6) [ 3. Large (>7)

SECTION E: TPB CONSTRUCTS FOR REARED CRICKETS

This section is only for people from Yangon and Mandalay who have experienced eating crickets.

Strongly | Strongly
Sr. Statements disagree Disagree | Neutral | - Agree Agree
M ) ©) (4) ©)

A. | Attitude
45. | I am interested in eating reared

crickets.
46. | | think that consuming reared

crickets is a good idea.
47. | | think that consuming reared

crickets is beneficial.
B. | Subjective norms
48. | People | respect would

consume reared crickets.
49. | My family member would

consume reared crickets.
50. | People important to me won’t

mind if | consume reared

crickets.
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Strongly | Strongly

Sr. Statements disagree Disagree | Neutral | - Agree Agree

M ) @) (4) )

C. | Perceived Behavioral Control

51. | Whether or not | consume
reared crickets is completely up
to me.

52. | I could consume reared crickets
instead of wild ones if | wanted
to.

53. | I think it is easy for me to
consume reared crickets.

D. | Perceived Product Quality

54. | Reared crickets are safe to eat.

55. | Reared crickets are nutritious
food.

56. | Reared crickets do not contain
chemicals.

E. | Consumer Knowledge

57. | Reared crickets need less
energy and water compared to
livestock.

58. | Eating reared crickets is good
for the environment.

59. | Consuming reared crickets can
reduce greenhouse gas
emissions.

F. | Trustin Producer

60. | Cricket producers take good
care of the safety of our food.

61. | Cricket producers have the

competence to control the

safety of food.
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Strongly | Strongly
Sr. Statements disagree Disagree | Neutral | - Agree Agree
M ) @) (4) )

62. | Cricket producers have

sufficient ~ knowledge to

guarantee the safety of food

products.
G. | Trustin Retailer
63. | Retailers take good care of the

safety of our food.
64. | Retailers are sufficiently open

regarding the safety of food.
65. | Retailers are honest about the

safety of food.
H. | Consumption Intention
66. | I plan to eat reared crickets in

the next three months.
67. |1 intend to consume reared

crickets in the next three

months.
68. |1 am willing to recommend

others to consume reared

crickets.

“Thank you for your participation.”
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Appendix B
Supplementary material for chapter 1V:
‘Factors affecting consumption of edible insects as food: Entomophagy in Myanmar’

Table S1: Pearson correlation test result of the variables of consumption (consumer acceptance).

Factors consume | gender | ethnicity | religion | opinion | disgust | phobia | nutritious socl discomfort
concerns

consume 1

gender 0.17 1

ethnicity 0.06 0.05 1

religion 0.03 -0.04 -0.14 1

opinion 0.40 0.11 0.10 0.07 1

disgust -0.52 -0.14 -0.01 0.03 -0.35 1

phobia -0.48 -0.27 0.00 0.03 -0.31 0.54 1

nutritious 0.31 0.14 0.16 0.02 0.35 -0.19 | -0.13 1

soctal 0.09 0.00 -0.03 0.06 0.25 -0.14 | -0.15 0.14 1

concerns

discomfort | —0.40 -0.11 -0.04 -0.11 —-0.36 0.40 0.33 -0.23 -0.24 1
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Table S2: Pearson correlation test result of the variables of consumption frequency.

frequ- edu- _ Loca- | ethni | famjly | natural nutri-

Factors gender | age income | ) taste safety | smell
ency cation tion | ity | Size -ness tious

frequency 1.00

gender 0.08 1.00

age -0.01 | 001 | 1.00

education 0.04 | -0.16 | 0.00 1.00

income 0.10 0.07 0.25 0.22 1.00

location 0.03 —-0.09 0.15 0.29 0.18 1.00

ethnicity 0.16 0.05 -0.07 | 0.05 -0.10 0.04 | 1.00

family size | 0.07 -0.06 | —0.02 | -0.01 0.06 0.02 | 0.05 1

naturalness | 0.26 0.16 -0.04 | -0.07 | —0.05 | —0.12 | 0.05 0.01 1

taste 0.52 0.14 0.01 0.01 0.07 001 | 0.14 0.03 0.49 1

nutritious 0.16 0.14 0.03 0.00 0.01 | -0.01 | 0.16 0.03 0.20 0.30 1

safety -0.09 | -0.02 | -0.09 | -0.03 | —-0.03 0.03 | —0.01 0.02 —-0.07 | -0.07 | 0.00 1

smell 0.43 0.19 0.00 | —0.05 0.00 | —0.05 | 0.07 0.02 0.67 0.77 | 033 | 0.01 1
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Table S3: Multicollinearity tests.

Consumption (Consumer acceptance) Consumption frequency
Variables VIF 1/VIF | Variables VIF 1NVIF
Opinion 1.36 0.74 Attractive smell 3.65 0.27
Discomfort 1.28 0.78 Taste 2.62 0.38
Insect phobia 1.26 0.79 Naturalness 1.88 0.53
Nutritious 1.19 0.84 Income 1.19 0.84
Social concern 1.11 0.9 Education 1.18 0.85
Gender 1.09 0.91 Nutritious 1.16 0.86
Ethnicity 1.06 0.94 Location 1.15 0.87
Religion 1.05 0.95 Age 1.11 0.9
Mean VIF 1.17 Gender 1.10 0.91

Ethnicity 1.08 0.93
Food safety 1.04 0.96
Family size 1.02 0.98
Mean VIF 1.51

Table S4: Breusch—Pagan / Cook—Weisberg test for heteroskedasticity.

Model Results
Consumption
chi2(1) = 40.76 Prob > chi2 = 0.0000
(Consumer acceptance)
Consumption frequency chi2(1) = 801.26 Prob > chi2 = 0.0000
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Appendix C
Supplementary material for chapter V:

‘Predicting consumers’ intention towards entomophagy using an extended theory of

planned behavior: evidence from Myanmar’

Supplementary Table 1: Population and participants in a telephone interview by administrative
division and gender.

Total Population Collected Number of
Sr. | States and regions (2014 Census data)® respondents
Male Female Total Male | Female | Total
A | States 7,450,973 | 7,645,607 | 15,096,580 | 122 134 256
1 | Kachin 878,384 811,057 1,689,441 12 13 25
2 | Kayah 143,213 143,414 286,627 11 14 25
3 | Kayin 775,268 798,811 1,574,079 10 14 24
4 | Chin 229,604 249,197 478,801 12 13 25
5 | Mon 987,392 1,067,001 | 2,054,393 13 15 28
6 | Rakhine 1,526,402 | 1,662,405 | 3,188,807 22 24 46
7 | Shan 2,910,710 | 2,913,722 | 5,824,432 42 41 83
B | Regions 17,373,613 | 19,016,060 | 36,389,673 | 305 311 616
8 | Ayeyarwady 3,009,808 | 3,175,021 | 6,184,829 43 44 87
9 | Bago 2,322,338 | 2,545,035 | 4,867,373 | 35 35 70
10 | Magway 1,813,974 | 2,103,081 | 3,917,055 21 27 48
11 | Mandalay 2,928,367 | 3,237,356 | 6,165,723 67 70 137
12 Naypyitaw 565,155 595,087 1,160,242 11 14 25
(Union territory)
13 | Sagaing 2,516,949 | 2,808,398 | 5,325,347 | 34 42 76
14 | Tanintharyi 700,619 707,782 1,408,401 12 12 24
15 | Yangon 3,516,403 | 3,844,300 | 7,360,703 82 67 149
Total 24,824,586 | 26,661,667 | 51,486,253 | 427 445 872

5 This data is from 2014 census data ((DOP), 2015).
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Supplementary Table 2: Descriptive statistics of the TPB constructs and background factors.

Statistic Skewness Kurtosis
Factors Std. Std.
Number| Min |Max |Mean Deviation StatiStiCStd. Error Statistic Error

Administrative

division 872 0 1 ]10.29 0.456 0.908 | 0.083 | -1.178 | 0.165
Location 872 0 1 |0.67 0.471 -0.712 | 0.083 | -1.497 | 0.165
Gender 872 0 1 1049 0.500 0.041 | 0.083 | -2.003 | 0.165
Age 872 | 1 | 3 |167| 0.734 0.609 | 0.083 | -0.928 | 0.165
Education 872 | 1 | 4 |3.04| 1.082 |-0.662| 0.083 | -0.980 | 0.165
Income 872 0 1 1085 0.360 -1.936 | 0.083 | 1.753 | 0.165
Ethnicity 872 1 8 |5.70 1.488 -1.549 | 0.083 | 2.715 | 0.165
Religion 872 | 0 | 1 |0.88| 0.322 |-2.388| 0.083 | 3.710 | 0.165
Family size 872 1 3 |1.88 0.624 0.094 | 0.083 | -0.490 | 0.165
Consumption | 872 | 0 | 1 |0.72| 0.448 |-0.995| 0.083 | -1.011 | 0.165
ATT1 872 | 1 | 5 |331| 0977 |-0580| 0.083 | -0.843 | 0.165
ATT2 872 1 5 |3.07 0.906 -0.134 | 0.083 | -0.906 | 0.165
ATT3 872 1 5 [3.19 0.877 -0.333 | 0.083 | -0.816 | 0.165
SN1 872 | 1 | 5 |337| 0842 |-0.792| 0.083 | 0.031 | 0.165
SN2 872 1 5 | 3.44 0.849 -0.698 | 0.083 | 0.179 | 0.165
SN3 872 1 5 [3.10 0.832 -0.264 | 0.083 | -0.077 | 0.165
PBC1 872 | 1 | 5 |333| 0937 |-0.732| 0.083 | -0.153 | 0.165
PBC2 872 1 5 [3.12 0.924 -0.403 | 0.083 | -0.789 | 0.165
PBC3 872 1 5 [3.12 0.881 -0.385| 0.083 | -0.579 | 0.165
EC1 872 | 2 | 5 |406| 0641 |-0.765| 0.083 | 1.933 | 0.165
EC2 872 | 3 | 5 |431| 0.509 0.302 | 0.083 | -0.775 | 0.165
EC3 872 3 5 [4.28 0.573 -0.091| 0.083 | -0.518 | 0.165
Ci1 872 1 5 (313 1.048 -0.347 | 0.083 | -0.897 | 0.165
Cl2 872 | 1 | 5 |3.09| 1.057 |-0.250| 0.083 | -0.850 | 0.165
CI3 872 1 S5 | 2.74 0.929 0.141 | 0.083 | -0.667 | 0.165
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Supplementary Table 3: The model fit indices of the models of the moderating factors.

Parsi-
Absolute fit monious Incremental fit
Moderators fit
Chi-
GFI RMSEA x2/f AGFI | CFI NFI TLI
square

Administrative Regions 160.53 0.96 0.05 2.36 094 | 098 | 096 | 0.97
division States 12129 | 0.94 | 0.06 178 | 0.90 | 0.97 | 094 | 0.97
Rural 141.71 0.94 0.06 2.08 0.90 | 096 | 0.93 | 0.95

Location
Urban 151.32 0.96 0.05 2.23 094 | 098 | 0.97 | 0.97
Male 131.83 0.96 0.05 1.94 094 | 098 | 095 | 0.97

Gender
Female 139.13 0.96 0.05 2.05 0.93 | 098 | 096 | 0.97
<30 131.60 0.96 0.05 1.94 094 | 098 | 096 | 0.97

Age

> 30 143.25 0.96 0.05 2.11 0.93 | 098 | 0.96 | 0.97
< High school 100.45 0.95 0.04 1.48 092 | 098 | 0.95 | 0.98

Education
> University level 166.28 0.96 0.05 2.45 094 | 098 | 096 | 0.97
< 200 USD 189.09 0.96 0.05 2.78 094 | 098 | 096 | 0.97

Income
>200 USD 108.79 0.91 0.07 1.60 0.86 | 096 | 0.89 | 0.94
Burmeses 155.01 0.96 0.05 2.28 094 | 098 | 0.96 | 0.97

Ethnicity
Others 141.31 0.93 0.06 2.08 0.90 | 097 | 0.94 | 0.96
Buddhists 182.18 0.97 0.05 2.68 0.95 | 098 | 0.97 | 0.97

Religion
Others 112.96 0.87 0.08 1.66 0.81 | 094 | 0.87 | 0.92
Small (< 3) 135.58 0.93 0.07 1.99 0.89 | 096 | 0.93 | 0.95

Family size
Others (> 3) 143.16 0.97 0.04 2.11 0.95 | 098 | 0.97 | 0.98
Consumption Yes 144.02 0.97 0.04 2.12 095 | 098 | 096 | 0.97
experience No 121.84 0.93 0.06 1.79 0.90 | 096 | 0.92 | 0.95
>0.05
Acceptable range >0.90 | <0.08 <3.0 <3.0 | >0.90 | >0.90 | >0.90
(p<0.001)
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