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and information boosts. Our findings suggest that behavioural interventions are cost-effective tools 14 
to promote the adoption of entomophagy; consumers can be nudged and educated on the basis of 15 
the environmental consequences of their individual food choices and are receptive to adopting en- 16 
tomophagy as a sustainable alternative to animal protein. 17 
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1. Introduction 20 
Climate change, food production, and human health share a vicious relationship; 21 

food production contributes to climate change which endangers human health, while ex- 22 
acerbating food insecurity in many parts of the world and directly contributing to the 23 
spread of infectious diseases (McMichael et al., 2007). As the global population continues 24 
to increase, expected to reach 9.7 billion by 2050 (United Nations, 2019), the impacts of the 25 
meat industry pose a growing threat to our natural environment as well as food security. 26 
Meat production comes with a host of serious repercussions such as acid rain, climate 27 
change due to greenhouse gas emissions (GHGs), deforestation, soil erosion, desertifica- 28 
tion, loss of plant biodiversity, and water pollution (Dopelt et al., 2019; van Huis and 29 
Oonincx, 2017).   With global meat consumption forecasted to increase by 75% from 2017 30 
to 2050, when 465 million tonnes of meat are predicted to be consumed annually 31 
(Sakadevan and Nguyen, 2017; van Huis and Oonincx, 2017), developing alternative pro- 32 
tein sources is crucial for a future of food production that is sustainable and secure (Guiné 33 
et al., 2021; Imathiu, 2020; van Huis and Oonincx, 2017).  34 

Entomophagy, the practice of eating insects as food, has recently been receiving more 35 
widespread recognition along with growing public interest in adopting more sustainable 36 
diets (Shockley and Dossey, 2014). Entomophagy is not a recent concept; for millennia, a 37 
variety of insects have been a part of people’s regular diets as a food naturally high in 38 
protein and micronutrients (Dobermann et al., 2017). In Asia, Africa, and Latin America, 39 
over two billion people consume insects regularly (Rusconi and Romani, 2018), with ap- 40 
proximately 2,000 species recorded to have been consumed globally (van Huis, 2015). For 41 
example, up to 50% of dietary protein consumed in Central Africa is sourced from insects; 42 
similarly, an increasing demand for edible insects in Thailand has led to an industrial shift 43 
from collection from the wild to construction of mass-rearing facilities (Dobermann et al., 44 
2017). 45 
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Although meat consumption in developing countries has been increasing fast, per 46 

capita meat consumption in developed countries is much higher, especially in North 47 
America (see Figure 6.6 in OECD and FAO, 2021). However, Western countries have been 48 
largely reluctant to adopt edible insects as human food. Insects are commonly associated 49 
with uncleanliness in many Western cultures, and most consumers are opposed to their 50 
consumption (Schrader et al., 2016). Such preconceptions are implanted through food ne- 51 
ophobia, i.e., the fear of eating unfamiliar foods, and a culture that views insects as pests 52 
and a marker of filth when associated with food. Additionally, while there is some re- 53 
search on profiling consumers that are more accepting of entomophagy in European coun- 54 
tries such as Belgium, Italy, and Portugal (Cicatiello et al., 2016; Florenca et al., 2021; 55 
Megido et al., 2016; Piha et al., 2018; Verbeke, 2015), there is limited research involving 56 
controlled experiments testing interventions to improve consumers’ attitude towards en- 57 
tomophagy.  58 

To better understand how entomophagy may be more accepted by Western societies, 59 
our research asked two questions. First, what are the factors that can influence consumers’ 60 
willingness to try edible insects? We will consider the knowledge of and attitude towards 61 
entomophagy, environmental consciousness, and demographic factors as suggested in ex- 62 
isting literature. Data will be collected from the U.S., one of the largest emitters of CO2 63 
from agricultural production in the world, where empirical evidence on the acceptance of 64 
entomophagy is lacking. Second, do behavioural interventions increase the willingness to 65 
try edible insects as meat substitutes?  Behavioural insights have been applied in envi- 66 
ronmental studies extensively in the last decades and have proved to be both effective and 67 
cost-efficient (Khanna et al., 2021; Nisa et al., 2019). Some popular behavioural tools, such 68 
as nudges, have been applied to encourage healthy food choices as well (Cesareo et al., 69 
2022). Also, past studies that indicate people’s food choices can be changed through in- 70 
creasing exposure to edible insects, decreasing food neophobia, and altering attitudes to 71 
entomophagy (Schrader et al., 2016; Verbeke, 2015). Therefore, we design a behavioural 72 
intervention that combines social norm nudges and information boosts, and test if it could 73 
significantly improve the willingness to try edible insects as a sustainable meat alterna- 74 
tive, specifically for consumers in the United States.  75 

Our analytical framework and hypotheses are tested by conducting an online exper- 76 
iment with participants from the New York City, U.S., recruited through Amazon MTurk. 77 
Empirical findings suggest that not only consumers’ demographic characteristics and ex- 78 
isting knowledge and attitudes of entomophagy can affect their willingness to try edible 79 
insects, but also behavioural interventions are a cost-efficient way to encourage the adop- 80 
tion of entomophagy amongst a non-negligible effect size. Consumers in Western coun- 81 
tries are ready to be educated on the environmental consequences of their individual food 82 
choices and are receptive to adopting entomophagy as a sustainable alternative to animal 83 
protein. 84 

The rest of the paper is organised as follows. A systematic and critical review of re- 85 
lated literature is given in Section 2. Data and methods are presented in Section 3, followed 86 
by discussions on empirical findings in Section 4. The final section gives policy implica- 87 
tions and conclusions.  88 

2. Literature Review 89 
2.1. Environmental benefits of entomophagy 90 

The environmental benefits of substituting meat protein with edible insects have 91 
been demonstrated in past studies on entomophagy (Belluco et al., 2013; Guiné et al., 2021; 92 
Imathiu, 2020; Oonincx and de Boer, 2012; Rusconi and Romani, 2018; van Huis and 93 
Oonincx, 2017). The environmental advantages of insect farming can be categorised into 94 
four areas: high feed conversion efficiency, decreased land use, reduced water use, and 95 
lower GHGs.  96 
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Traditional meat production is highly inefficient; accounting for grazing pastures 97 

and land used to grow livestock feed, livestock is responsible for 77% of farming land 98 
worldwide while producing only 18% of the world’s calories (Ritchie, 2020). Land use of 99 
mealworms, a common edible insect, is much lower than that of chicken (130 to 185% 100 
higher), pork (157 to 249% higher) and beef (689 to 1312% higher) (Oonincx and de Boer, 101 
2012). Similarly, the water usage of insect production is much less than that of traditional 102 
livestock. A comparison of litres of water needed per gram of protein found that insects 103 
need 56 times less water than beef, 28.5 times less than pork, and 17 times less than chicken 104 
(Dossey et al., 2016). The FAO stated that agriculture is responsible for 70% of global fresh- 105 
water withdrawals (United Nations FAO, 2017). While the most direct form of water us- 106 
age from livestock is feed production, the consequences of water pollution cannot be un- 107 
derstated. In the U.S., the livestock sector produces 55% of total freshwater erosion in ad- 108 
dition to pollution by pesticides (37% of total pesticide-produced pollution) and antibiot- 109 
ics (50% of total antibiotic-produced pollution) (Steinfeld et al., 2006).  110 

Compared to that of mealworms, the GWP per kilogram of edible protein of chicken 111 
(32 to 167% higher), pork (51 to 287% higher), and beef (452 to 1151% higher) are much 112 
larger. In comparison, for 1 kilogram of edible insects compared to the same amount of 113 
meat from ruminants such as beef, insects produce up to 100 times less GHGs (Oonincx 114 
et al., 2010). Evidently, compared to beef, cattle, and chicken, insects have the smallest 115 
overall carbon footprint and are a protein source much more suitable for climate change 116 
mitigation. Entomophagy presents a sustainable strategy to decreasing the environmental 117 
harm of people’s food choices; research found that if meat consumption was halved and 118 
replaced with insects, this alone would free up approximately 1,680 million hectares of 119 
land, equivalent to 70 times the size of the United Kingdom (Rusconi and Romani, 2018). 120 

2.2. Improving food security through entomophagy 121 
With more than two billion people worldwide that are malnourished, global hunger 122 

is a serious challenge that is expected to worsen as population growth coupled with cli- 123 
mate change undermine the planet’s ability to fulfil the nutritional needs of the human 124 
population (van Huis et al., 2014). Furthermore, protein deficiency is a longstanding issue 125 
that disproportionately affects low-income people worldwide (Shockley and Dossey, 126 
2014). Entomophagy could be a potential component of the planet’s strategy to resolving 127 
the global climate crisis.  128 

While nutritional composition varies by insect species, data from 236 edible insect 129 
species demonstrated that they sufficiently fulfil humans’ requirements for energy, pro- 130 
tein, amino acids, lipids, and several minerals and vitamins; in particular, insects contain 131 
a high iron and zinc content compared to ruminant meats, which is especially valuable in 132 
improving the issue of malnutrition in developing countries, which experience significant 133 
levels of zinc and iron deficiencies (Finke, 2005; Rumpold and Schluter, 2013; van Huis, 134 
2015).  135 

In comparison to Ready-to-Use Therapeutic Food (RUTF) such as milk powder that 136 
must be imported and is rarely locally available in malnourished communities, insects can 137 
be reared directly at the country where relief is needed. Particularly in regions where cul- 138 
tivation of vertebrate livestock is infeasible or unaffordable, edible insects are less re- 139 
source-intensive and more resistant to drought and disease than more traditional live- 140 
stock (Shockley and Dossey, 2014). Consequently, entomophagy presents both a low-cost 141 
and efficient method of improving livelihoods and regular diets among vulnerable people 142 
(van Huis, 2015). There is precedent of substantial production systems used to produce 143 
insects for biological control, the technology of which could be applied to develop systems 144 
to produce edible insects on a large scale without much difficulty (Yen, 2009).  145 

However, consumers in Western societies are generally detached from the immediate 146 
and severe need for nutritional security in other parts of the world. More than seven times 147 
the grain directly eaten by the entire U.S. population is used as feed for livestock just in 148 
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America (Pimentel and Pimentel, 2003). By 1997, 85% of the world’s grain supply was 149 
being produced and imported for livestock feed in industrialised nations (Sansoucy, 150 
1997). It is unrealistic to assume that food insecurity in less-developed countries is simply 151 
a distribution problem (Guiné et al., 2021). If we do not alter our food choices and choose 152 
to ingest meat at the current rate, by 2050 we will need to have increased meat production 153 
by 73% to feed the potential population of 9.7 billion, an impossibly dangerous feat con- 154 
sidering the environmental consequences (van Huis et al., 2014). Appealing to Western 155 
consumers’ environmental consciousness and improving their awareness of the potential 156 
for entomophagy may be an effective strategy to sensitise the benefits of eating insects as 157 
a substitute for meat, providing a direct and personal connection between consumer ac- 158 
tion and environmental impact through food choices.  159 

2.3. Factors influencing the willingness to try entomophagy 160 
The current literature has contrasting results on the subject of Western countries’ at- 161 

titudes towards consuming insects. For example, a study in Belgium in 2011 found that 162 
there was little to no acceptance in eating insects as a protein food source, with a mere 5% 163 
of the sample being willing to eat insect protein (Vanhonacker et al., 2013). In contrast, 164 
19.3% of a sample of 368 Belgian meat consumers were willing to adopt insects as a “food- 165 
stuff,” and while this is not the majority, it revealed that there was a portion of the con- 166 
sumer population that expressed readiness towards entomophagy (Verbeke, 2015).  167 

The differences in the findings regarding people’s attitudes on entomophagy in 168 
Western countries can be attributed to a few potential factors. First, past studies with re- 169 
sults wherein the majority of participants expressed aversion to edible insects did not in- 170 
clude tasting sessions and subjects formed their opinions based solely on non-experi- 171 
mental information such as emotions, memories, or self-purported knowledge (Schösler 172 
et al., 2012; Vanhonacker et al., 2013). Megido et al. (2016) identified knowledge of ento- 173 
mophagy and prior experience as two major factors affecting subjects’ acceptance of in- 174 
sect-based food products. Therefore, consumer knowledge and experience construct sig- 175 
nificantly impacted general attitudes towards insect-based food, consistent with previous 176 
theories in consumer research (Piha et al., 2018). 177 

Second,  general attitudes were found to be a strong indicator and key factor of par- 178 
ticipants’ willingness to buy edible insects, reflecting Northern and Central European par- 179 
ticipants’ lack of exposure to insects as a novel food (Piha et al., 2018). For instance, 180 
Verbeke’s research identified food neophobia and meat-related attitudes as influencers 181 
for the willingness to try entomophagy for people in Belgium (Verbeke, 2015); Florenca et 182 
al. (2021) found that food products containing processed insects had a greater chance of 183 
being accepted compared to whole insects, which aligned with consumers’ attitudes to 184 
traditional animal meats.  185 

The current literature also illustrates the effects of environmental consciousness on 186 
people’s food choices. Consideration of environmental impact is one of the key determi- 187 
nants of consumer acceptance of novel foods (van Huis, 2013). While there is limited re- 188 
search in this area, a few studies indicated that motivation towards sustainable food con- 189 
sumption was a notable influence on people’s adoption of edible insects (Tan et al., 2015; 190 
van Huis, 2015; Verbeke, 2015). While Mancini et al. (2019) inferred that a seminar on ed- 191 
ible insects mitigated feelings of disgust, this research did not have a control group to 192 
ensure whether the change was caused by the intervention; additionally, the seminar was 193 
a combination of the ecological, health, and gastronomic aspects of entomophagy, making 194 
it difficult to conclude that the results were a direct result of environmental information 195 
(Mancini et al., 2019). Further investigation is needed along this promising line of research.  196 

Past studies also identified a wide range of demographic factors that affect Western 197 
consumers’ willingness to try entomophagy, such as gender, age, and occupation. For ex- 198 
ample, males are more likely to try edible insects (Megido et al., 2016), older people are 199 
less willing to adopt entomophagy (Verbeke, 2015), and people’s field of occupation was 200 
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found to be a factor in people’s willingness to buy (Florenca et al., 2021). Following the 201 
practice in the literature, we include these factors in our empirical investigation as well. 202 

2.4. Behavioural interventions in environmental studies 203 
In recent years behavioural interventions – interventions that are neither monetarily 204 

incentivizing nor legally/regulatorily coercive – have been extensively applied in environ- 205 
ment studies. Several recent meta-analyses and systematic review of the literature demon- 206 
strate the scope and potential of this line of research. Palm-Forster et al. (2019) surveyed 207 
applications of nine behavioural tools (messenger, incentives, norms, defaults, salience, 208 
priming, affect, commitment, and ego) in the design of evidence-based, cost-effective agri- 209 
environmental programs to mitigate environmental damages and promote the supply of 210 
environmental benefits from agricultural landscapes. Khanna et al. (2021) and Buckley 211 
(2020) contrasted the effect of both behavioural interventions and monetary incentives in 212 
reducing energy consumption and CO2 emissions in residential buildings. They not only 213 
confirmed the positive effect of both monetary and non-monetary interventions on reduc- 214 
ing the energy consumption of households, but also highlighted the potential benefits of 215 
deploying the right combinations of interventions.  The most comprehensive review on 216 
this topic to date is Nisa et al. (2019), which covers six aspects of household activities that 217 
contributing to climate changes (i.e., energy, car use, water, food waste, meet, and recy- 218 
cling) and five groups of behavioural interventions (i.e., information, social comparison, 219 
engagement, appeals, and nudges). By analysing 144 estimates from 83 randomised con- 220 
trolled trails, they concluded that although the effect is statistically significant, the effect 221 
size is small with no evidence of sustained positive effects once the intervention ends. 222 
Their findings highlight the importance of combing different behavioural interventions, 223 
the use of the two most effective behavioural stimuli (i.e., nudges and social comparisons), 224 
and the study of the long-term effect of behavioural interventions in future research.  225 

To better understand and choose among the wide range of behavioural tools for en- 226 
vironmental studies, it is helpful to classify these behavioural interventions into two broad 227 
categories: nudges and boosts. Nudges (Thaler and Sunstein, 2008) leverage behavioural 228 
heuristics in the design of choice architecture to induce desirable actions for both the in- 229 
dividual and the society, such as using green electricity defaults to increase the uptake of 230 
renewable energy (Kaiser et al., 2020). Boosts (Grune-Yanoff and Hertwig, 2016), on the 231 
other hand, focus on changing existing behavioural heuristics or establishing new ones to 232 
support environmentally friendly actions, such as providing home energy report with 233 
personalised energy use feedback and energy conservation information to encourage en- 234 
ergy savings (Allcott and Rogers, 2014). In other words, nudges are manipulating tools, 235 
while boosts empower people. Generally speaking, nudges are easier and quick to imple- 236 
ment, but the effects tend to be short-lived; boosts require more time and resources to 237 
affect behaviours, but tend to remain effective for a longer term because ‘they have be- 238 
come routinised and have instilled a lasting competence in the user” (Lorenz-Spreen et 239 
al., 2020, page 1106).  240 

Both types of behavioural interventions have also been applied to the food industry 241 
to reduce carbon footprint and encourage sustainable consumption behaviours. For ex- 242 
ample, green nudges have been found to be effective in promoting sustainable practices 243 
along the food supply chain, such as encouraging farmers to participate in pro-environ- 244 
mental schemes, choosing plant-based dishes when eating out, and reducing food waste 245 
(Ferrari et al., 2019). In their review of 23 studies between 2011 and 2019, Abrahamse 246 
(2020) summarised the positive effect of five behavioural interventions (i.e., nudges, car- 247 
bon and environmental labels, information provision, visual prompts, and social norms) 248 
in encouraging sustainable food choices such as local and organic food consumption, re- 249 
ducing meat and dairy intake, and reducing food wastes. Recognising the potential of 250 
behavioural interventions in food policy designs, they call for further behavioural 251 
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investigations with the consideration of possible moderators and mediators (such as atti- 252 
tude and beliefs) and long-term effect measurements of behavioural interventions.  253 

Existing evidence indicates that both nudges and boosts are effective in encouraging 254 
positive actions in environmental protection and conservation in general, and, in particu- 255 
lar, sustainable food consumption. Yet the effects vary significantly among studies. For 256 
example, boosts are effective only when combined with nudges in energy saving experi- 257 
ments in Monaco (Lazaric and Toumi, 2022), while video information boosts outperform 258 
nudges in  increasing acceptance of recycled water in the US (Tanner and Feltz, 2022). 259 
Therefore, the effectiveness of behavioural interventions is context specific, and subject to 260 
the influence of many possible moderators and mediators such as environmental con- 261 
sciousness (see, for example, Lazaric and Toumi, 2022). Our literature review reveals that, 262 
although the potential of behavioural intervention in increasing the acceptance of ento- 263 
mophagy is significant, there are limited studies in this research stream. Our research sets 264 
off to fill this gap in the literature. An analytical framework is developed in the next sec- 265 
tion based on the literature summarised above.  266 

3. Analytical framework 267 
Taking stock from existing literature, we develop an analytical framework by com- 268 

bining Ajzen’s Theory of Planned Behaviour (TPB) theory and the model developed by 269 
Svanberg and Berggren (2021).  270 

Ajzen’s Theory of Planned Behaviour (TPB) states that an individual’s actions can be 271 
determined by behavioural intention, influenced by socio-cognitive factors including at- 272 
titude towards the behaviour in question and subjective norms (Ajzen, 1991; Al Mamun 273 
et al., 2018). Conversely, the individual’s intention, which indicates the subjective possi- 274 
bility of a specific action, can be used as a measurement for said behaviour (Yue et al., 275 
2020). Purchase intention of green consumer household products was found to be signif- 276 
icantly correlated with willingness to pay, environmental consciousness, and attitude to- 277 
ward the behaviour, among others (Gupta and Singh, 2018). Situated in Ajzen’s theory, 278 
this current experiment evaluated subjects’ willingness to try edible insects through col- 279 
lecting data on purported intention of actually practicing insect consumption. 280 

The overarching purpose of this research is to test whether environmental conscious- 281 
ness and behavioural intervention could invoke a significant improvement in a subject’s 282 
willingness to try edible insects (WTT hereafter). Applying TPB, the results regarding par- 283 
ticipants’ intentions were interpreted as predictors of the actual likelihood of behavioural 284 
change in food consumption, specifically substituting meat with insects. This motivation 285 
was supported by current literature that found an increase in environmental conscious- 286 
ness to be positive and significant for choosing environmentally-conscious products (Al 287 
Mamun et al., 2018; Paul et al., 2016; Ting et al., 2019; Yadav and Pathak, 2017). Behav- 288 
ioural intention can be determined by the general attitude towards a subject, which when 289 
applied to the research was tightly related to people’s stated WTT (Piha et al., 2018). 290 

We then proceed to use Svanberg and Berggren’s (2021) general framework of socie- 291 
tal and biological factors influencing the behaviour of societies that decide the shift from 292 
entomophobic to entomophilic to determine the explanatory variables in our study. 293 
Svanberg and Berggren’s (2021) model consists of four dimensions: legal and regulatory 294 
environment, societal influence, insects knowledge, and biological and social factors of 295 
individuals (see Figure 1 in Svanberg and Berggren, 2021). We omitted the legal and reg- 296 
ulatory dimension because our study focuses on cross-sectional analysis within a homog- 297 
enous legal and regulatory environment (i.e., the New York City), and modified the other 298 
three aspects according to the nature of the objects and subjects in our study.   299 

In the societal influence dimension, Svanberg and Berggren considered government, 300 
commercial interests and social influence (including tradition). We include a behavioural 301 
intervention that combines information boosts and social norm nudges in this dimension. 302 
Because entomophagy is a relatively new concept to the target respondents in our study 303 
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(i.e., New Year City), the influence should be imposed by providing information on the 304 
benefits and positive aspects of entomophagy, especially regarding environmental con- 305 
servation and food security.  The framework in Grune-Yanoff et al. (2018) also suggests 306 
that boosts should be considered because the acceptance of entomophagy depends on 307 
agent motivation (i.e., respondents will not act subconsciously when choosing edible in- 308 
sects as meat substitutes) and is also teachable (i.e., via the provision of information). 309 
Meanwhile, environmental protection and sustainability have become social norms, of 310 
which the nudging effect cannot be overlooked. In response to the call for combining be- 311 
havioural tools in the literature, we include design text messages and infographics on the 312 
environmental and societal benefits of entomophagy in this dimension of the framework. 313 
The effect of these behavioural interventions will be tested by comparing the reported 314 
WTT between the control and the treatment groups.  315 

Next, we divide environmental consciousness in three levels: specific to edible in- 316 
sects, food consumption, and general environmental attitude regarding the relationship 317 
between nature and human being. Environmental consciousness is a rather broad and 318 
vague concept for the general public. If not finely defined and explicitly framed, respond- 319 
ents will likely choose answers that they believe to be (politically) correct, instead of 320 
providing genuine answers to the questions. This research design will enhance our un- 321 
derstanding of the heterogenous effects of environmental consciousness on WTT.  322 

Finally, we use a measure of food neophobia to capture the knowledge about and 323 
attitude towards entomophagy. A wide range of demographic factors are also included in 324 
the framework to control for the variations of personal traits among respondents. The re- 325 
lationship between WTT and its determinants are shown in Figure 1. The factors to be 326 
used to answer the two research questions are also illustrated by dividing the four groups 327 
of determinants into two boxes. Taking stock of existing literature, a total of four hypoth- 328 
eses are derived from the analytical framework as follows.  329 

Hypothesis 1 (H1): Knowledge about and attitude towards entomophagy affect WTT.   330 

Hypothesis 2 (H2): Environmental consciousness and WTT are positively associated.    331 

Hypothesis 3 (H3): Demographic factors affects WTT. 332 

Hypothesis 4 (H4): Environmental information nudges improves WTT.  333 
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Figure 1. Analytical Framework. 335 

4. Experiment Design and Implementation 336 
4.1. Experiment design 337 

An experiment was conducted via a questionnaire survey that consists of a combina- 338 
tion of original, adapted, and extracted questions on subjects that past studies on con- 339 
sumer preferences regarding edible insects have found to be influential (Cicatiello et al., 340 
2016; Florenca et al., 2021; Megido et al., 2016; Piha et al., 2018; Verbeke, 2015). Following 341 
Cicatiello et al. (2016), the questionnaire was divided into three parts: food purchasing 342 
behaviours and environmental awareness, attitude towards entomophagy, and subject 343 
demography.  344 

The first section on food purchasing and environmental awareness began by asking 345 
respondents to score their agreement on a 7-point Likert scale for the statement: “Animal 346 
protein is a part of my regular diet (meat, milk and dairy, eggs, fish, etc.).” This question 347 
was to assess whether the subject was a consumer of meat/animal products or not.  348 

Next, food neophobia was measured on a 7-point Likert scale with four statements 349 
selected from the food neophobia scale by Pliner and Hobden (1992) and used by Verbeke 350 
(2015) which were: “I am constantly sampling new and different foods”, “I don’t trust new 351 
foods”, “If I don’t know what is in a food, I won’t try it”, and “I will eat almost anything” 352 
(Pliner and Hobden, 1992; Verbeke, 2015).  353 

Then, the subject’s environmental awareness when making food choices was meas- 354 
ured on a 7-point Likert scale with the statement: “When I buy foods, I try to consider 355 
how my use of them will affect the environment.” Similarly, the subject’s environmental 356 
consciousness in general consumption was assessed using the statement: “I buy eco- 357 
friendly (e.g. organic, local, free-range, etc.) products on a regular basis.” Lastly, general 358 
environmental attitude was measured by three items sourced from DeChano (2006) and 359 
Hiramatsu et al. (2016). The three statements were selected for being phrased negatively 360 
to account for acquiescence bias, or “yes-bias” which conditions participants to be more 361 
likely to agree with a given statement separate from the statement’s content, particularly 362 
in the context of environmental consciousness (Hiramatsu et al., 2016). The items were: 363 
“Humans have the right to modify the natural environment to suit their needs”, “The 364 
balance of nature is strong enough to cope with the impacts of modern industrial nations”, 365 

Research 
Question 
Two 

Research 
Question 
One 

Knowledge about and attitude towards 
entomophagy 

(Food neophobia scores) 

Environmental Consciousness 
(Edible insects, food consumption,  

Demographic factors 
(Age, gender, education, ethnicity, and income) 

Societal influence 
(Behavioural intervention: nudges + boosts) 

Willingness 
to try 
edible 
insects 
as meat 

substitutes 
(WTT) 

H1 

H2 

H3 

H4 
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and “Individual action will not improve the environment” (DeChano, 2006; Hiramatsu et 366 
al., 2016).  367 

In second sections, respondents were randomly allocated in either a control or treat- 368 
ment group. Both groups will be asked questions about their prior familiarity with edible 369 
insects on a 7-point Likert scale and their willingness to try entomophagy, was assessed 370 
by scoring three statements on a 7-point Likert scale: (1) “I would try at least one of these 371 
products if it was available in the grocery store I was shopping at” alongside six examples 372 
of food product concepts containing insects that were designed by a gastronomist based 373 
on focus group discussions (sourced from Piha et al., 2018), (2) “If there was edible insect- 374 
based foods for sale in regular grocery stores, I would buy it” and (3) “I would be willing 375 
to try edible insects as a substitute for meat.” About half of the respondents are randomly 376 
allocated to a treatment before answering the question about their willingness to try en- 377 
tomophagy. The treatment group was exposed to a behavioural intervention that com- 378 
bines information boosts and social norm nudges. The control group proceeded with the 379 
rest of the survey without being exposed to this treatment.  380 

The behavioural intervention consisted of two parts. First, a brief introduction on the 381 
concept of edible insects, facts and figures on the rate of increase of global meat consump- 382 
tion, data on the annual amount of GHGs generated by livestock production, and the 383 
statement that “A global transition towards low-meat diets may reduce the costs of cli- 384 
mate change mitigation by as much as 50 percent in 2050” (Stehfest et al., 2009). This is the 385 
information ‘boost’ part of the behavioural intervention. Second, the text concluded with 386 
“You can help save our planet with your food choices,” following prior literature suggest- 387 
ing that reminding consumers about the capability of an individual to make a difference 388 
can effectively encourage pro-environmental behaviour (Cho, 2015). The information pro- 389 
vided was selected to represent environmental impact on a global scale, following re- 390 
search that people were more prone to pro-environmental behaviour when environmental 391 
issues were framed on the global rather than local level (Bak, 2018). This is the nudge (i.e., 392 
social norm) part of the behavioural intervention.  393 

For the entire treatment group, five lines of texts (Table 1) and two infographics were 394 
provided (Figure 2): one original image compared water usage, land usage, and GHG 395 
emissions between beef and insects, while the other (sourced from Rossman, 2018) com- 396 
pared the amount of feed required to produce 1 kilogram of animal weight between beef, 397 
pork, poultry, and insects (adopted from Mondal and Ganguly, 2019; Rossman, 2018). We 398 
built in a two-minute timer for this part of the questionnaire and required the respondents 399 
to check a box next to each message/infographic before proceeding to the next question. 400 

Table 1. Text messages displayed to the treatment group. 401 

No Text Message 

1 

Edible insects are insect species that are used for human consumption, whole or as an 
ingredient in processed food products such as burger patties, pasta, or snacks. While edible 

insects have been a traditional part of people's diets in other countries for millennia, the 
United States is recently being introduced to edible insects as a sustainable alternative to 

traditional meat.  

2 

Global meat production has nearly quadrupled during the past half-century with a 380% 
increase from 71 million tons over 240 million tons. This trend is expected to continue to 

465 million tons of meat consumed in 2050. Livestock production generated 3 million tons 
of carbon dioxide in 2018, equal to 80% of the total GHG emissions of the global 

agriculture industry.  

3 The consequences of meat production include acidification, climate change due to GHGs, 
deforestation, soil erosion, desertification, loss of plant biodiversity, and water pollution. 

4 The world's cattle alone consume a quantity of food equal to the caloric needs for 8.7 
billion people - more than the entire human population on earth (PETA).  

5 You can help save our planet with your food choices.  
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Infographic 1 Infographic 2 

Figure 2. Infographics provided in treatment regarding environmental impact of proteins. 402 

The third and last part of the questionnaire analysed the subject’s demography, ask- 403 
ing particular questions that were shown to be influential factors in consumer preferences 404 
in past studies. The characteristics asked were age, education, gender, ethnicity, and an- 405 
nual income.  406 

Finally, we conducted a pilot survey for 15 people and through feedback adjusted 407 
the time duration of the treatment, corrected textual errors, and clarified terms that were 408 
overly technical. Ethical approval was obtained from the Research Committee of the De- 409 
partment of Land Economy, University of Cambridge. 410 

4.2. Sample and data collection 411 
Cross-sectional data were collected from a sample of 393 adults (18 years and older) 412 

in the state of New York, United States, during June and July 2021. The U.S. is the fourth 413 
largest emitter of CO2 from agricultural production at a total of 360 million tonnes per 414 
year (United Nations FAO, 2018) and the greatest consumer of annual meat consumption 415 
per capita among OECD countries with the average citizen eating 99 kilograms of meat 416 
annually (McCarthy, 2021). Consequently, for entomophagy to produce significant pro- 417 
gress towards climate change mitigation, it is critical to conduct research on people’s atti- 418 
tude towards entomophagy in other Western countries, specifically the U.S., aside from 419 
European nations. We chose the state of New York as our test ground because we hypoth- 420 
esised that it was more likely for residents in large metropolitan areas to adopt innovative 421 
ideas and unconventional products.  422 

The experiment was conducted at Amazon MTurk, which is a widely used online 423 
panel data platform for online survey and experiments (Aguinis et al., 2021; Buhrmester 424 
et al., 2018). Under the assumptions of a 95% confidence interval and a margin of error of 425 
5%, the minimum sample size was estimated to be 3851. Our sample size of 393 meets this 426 
criterion. A total of 198 valid responses were collected in the control group, and 195 in the 427 
treatment group. The small difference in size between groups is predicted to be random 428 
and not of serious concern as the profile of the two groups are largely similar (see Table 429 

 
1 We calculate the target sample size by using the sample size calculator from Qualtrics.com, which is one of the largest 
online survey and experiment platforms. Our questionnaire was designed at this platform and later distributed via 
MTurk. The calculation is based on an estimated population size of ten million. Details can be found at 
https://www.qualtrics.com/blog/calculating-sample-size/. 
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2). The data collection portion of the survey consisted of 14 Likert-scale questions and 6 430 
demographic questions. The participants’ incentive to complete the survey was a small 431 
monetary reward. The average duration of the survey was 4 minutes and 32 seconds, and 432 
each survey cost $1.40 USD.   433 

The demographic features of the total sample, the control subgroup, and the treat- 434 
ment subgroup are presented in Table 2. As these factors could potentially bias the study’s 435 
results, independent samples t-tests were conducted for all demographic variables of the 436 
sample to ensure that the variation between control and treatment groups was insignifi- 437 
cant; the p-values for age (0.50), education (0.15), income (0.37), gender (0.53), and ethnic- 438 
ity (0.47) were all greater than 0.05, confirming the null hypothesis that both groups had 439 
equal means for all demographic factors. Our sample consists of young and educated in- 440 
dividuals from a large metropolitan area, who are more likely to adopt innovative ideas 441 
and unconventional products.  As a result, our sample is representative of the target pop- 442 
ulation – residents of developed countries where resistance to entomophagy is more com- 443 
mon. This ensures the external validity of the study. 444 

Table 2. Demographic statistics of sample (%). 445 

Variable Values Whole sample 
(n=393) 

Control Group 
(n=198) 

Treatment Group 
(n=195) 

Gender Female 48.85 50.00 47.69 
  Male 48.09 46.97 49.23 
  Non-binary 2.29 2.53 2.05 
  Transgender 0.51 0.51 0.51 
  Other 0.25 0.00 0.51 

Age 18-24 12.21 11.62 12.82 
(years)  25-34 41.48 44.95 37.95 

  35-44 25.19 23.23 27.18 
  45-54 11.96 11.62 12.31 
  55+ 9.16 8.59 9.74 

Education Elementary/Primary 1.02 2.02 0.00 
  High School/Secondary 14.76 15.66 13.85 
  Post-secondary/College 84.22 82.32 86.15 

Ethnicity Asian-Pacific Islander 13.23 12.12 14.36 
  Black/African American 9.16 8.59 9.74 
  Hispanic/Latino 7.89 8.08 7.69 

  Native American /Alaskan 
Native 1.78 1.52 2.05 

  White/Caucasian 63.87 65.66 62.05 
  Multiracial/Biracial 3.31 3.54 3.08 
  Other 0.76 0.51 1.03 

Income 0 2.29 3.03 1.54 
($)  1-9,999 10.18 10.10 10.26 

  10,000-24,999 10.69 13.13 8.21 
  25,000-49,999 23.92 25.25 22.56 
  50,000-74,999 28.24 22.22 34.36 
  75,000-99,999 10.18 12.12 8.21 
  100,000-149,999 6.36 6.57 6.15 
  150,000+ 3.82 3.03 4.62 
  Prefer not to answer 4.33 4.55 4.10 

4.3. Statistical methods 446 
A subject’s willingness to try edible insects (WTT) was identified as the dependent 447 

variable. The responses to the corresponding survey question were re-coded as a discrete 448 
“yes” or “no” binary decision; the Likert-scale answers “strongly agree”, “agree”, and 449 
“somewhat agree” were analysed as a “yes” and the rest as a “no”. Hoek et al. (2011), as 450 
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applied in Cicatiello et al. (2016) and Verbeke (2015), recommended a dichotomous seg- 451 
mentation for a product that is infrequently purchased and/or there is a strong attitude 452 
toward the product, both of which apply to edible insects in Western countries (Cicatiello 453 
et al., 2016; Verbeke, 2015).  454 

The discrete decision was modelled using a binary logistic regression model follow- 455 
ing Cicatiello et al. (2016) and Verbeke (2015). The binary dependent response WTT is a 456 
function of K explanatory variables, denoted xki, where k = 1, …, K for the individual i (i 457 
=1,…,n).  Besides the demographic factors listed in Table 1, we also include six more ex- 458 
planatory variables that are generated from the experiments: Meat (animal protein con- 459 
sumption), AvgNeo (average score of food neophobia), Envfood (environmental consider- 460 
ation in food choices), Envcon (tendency to purchase eco-friendly in daily consumption), 461 
AvgEnv (awareness of human impact on the natural environment), and Exp (familiarity 462 
with entomophagy). Thus, the purpose of the logistic regression was to analyse the rela- 463 
tionship between the explanatory variables and the dependent variable, the willingness 464 
to eat insects. The probability of success is written as pi = P(WTTi = 1|X), where X is the 465 
matrix of all independent variables considered. The relationship can be written as: 466 

𝑊𝑇𝑇! 	= 	𝛽" +∑ 𝛽#𝑥!#$
#%& + 𝛾𝑇𝑒𝑎𝑡𝑚𝑒𝑛𝑡! +	𝜀!,       (3) 467 

where 𝑇𝑒𝑎𝑡𝑚𝑒𝑛𝑡! = 1 if individual i is from the treatment group, and zero otherwise. 468 
𝛽", 𝛽&, . . . , 𝛽# were the coefficients that capture the effect of the explanatory variables that 469 
were to be estimated. 𝛾 measures the effect of the information nudges that we imple- 470 
mented in the experiment. Specifically, we use the estimates of 𝛽𝑠 to answer the first re- 471 
search question, and the estimate of 𝛾 to answer the second research question.  472 

5. Empirical Findings 473 
5.1. Descriptive statistics 474 

In Table 3 we report the mean responses to questions in parts I & II of the question- 475 
naire, as well as variables that we generated based on these questions. The average value 476 
of WTT indicates that 51% of the respondents in the treatment group would be willing to 477 
try entomophagy, whereas 41% of the control group answered as such. Past studies re- 478 
ported lower scores: Cicatiello et al. (2016) found 31% to be willing; Vanhonacker et al. 479 
(2013) found 5% to be willing; and Verbeke (2015) found 19% to be “willing or ready” to 480 
adopt edible insects as a meat alternative. This could be due to a few reasons: the increased 481 
interest that entomophagy has received in the past few years following the aforemen- 482 
tioned studies, the development of insect-incorporated food products rather than whole 483 
insects, and the food culture in New York, which is characterised by an innovative restau- 484 
rant scene and may be less traditional than other less urbanised areas.  485 

The data stated that approximately three-quarters (74.3%) of subjects were familiar 486 
with entomophagy (i.e., Exp = 5, 6, or 7), a higher statistic compared to research in Portugal 487 
(16%; Florenca et al., 2021), Belgium (39%; Megido et al., 2016), and Italy (5%; Cicatiello et 488 
al., 2016). Perhaps the innovative and ethnically diverse food culture of New York could 489 
be one explanation; however, the questionnaire did not specify whether subjects’ experi- 490 
ence included actual consumption of insects, which might have produced a lower statistic. 491 
We also noted that there are more respondents who are familiar with the concept of eating 492 
insect-based foods in the control group, i.e., 77.73% in the control group versus 70.77% in 493 
the treatment group. The difference in the mean responses to the Exp question is signifi- 494 
cant at the 1% level. This is a result of the random allocation of respondents in the two 495 
groups. As shown in the last column in Table 3, this is the only factor that is significantly 496 
different between the two groups.  497 

We conducted two independent samples t test on the mean score of WTT between 498 
the control and treatment groups, and found the difference is significant at the 5% level 499 
(p-value = 0.0493). This is a preliminary result indicating the positive effect of the environ- 500 
mental information nudge. However, due to the difference in familiarity with the concept 501 
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of eating insect-based foods between the treatment and the control group, albeit small in 502 
size (i.e., 5.22 – 4.82 = 0.40 points), we proceed to estimate a logistic regression model to 503 
control for the heterogeneity among respondents.  504 

Table 3. Mean responses to questions in parts I & II of the questionnaire. 505 

Variable 
Name Question or Definition 

Whole 
sample 

(N=393) 

Control 
group 

(N=198) 

Treatment 
group 

(N=195) 

T-test Statistics 
(p-value) 

Neo1 I am constantly sampling new 
and different foods (R) 3.24 3.32 3.16 1.07   (0.28) 

Neo2 I don't trust new foods. 3.03 2.92 3.13 -1.42   (0.16) 

Neo3 If I don't know what is in a food, 
I won't try it. 3.91 3.84 3.98 -0.76   (0.45) 

Neo4 I will eat almost anything (R) 4.02 4.02 4.03 -0.09   (0.93) 
Neoscore = (()*&+()*,+()*-+()*.)

.
 3.55 3.53 3.58 -0.41   (0.68) 

Envfood 
When I buy foods, I try to 

consider how my use of them 
will affect the environment 

4.03 3.97 4.09 -0.69   (0.49) 

Envcon 
I buy eco-friendly (e.g. organic, 
local, free-range, etc.) products 

on a regular basis 
4.30 4.18 4.42 -1.33   (0.18) 

Env1 
Humans have the right to modify 
the natural environment to suit 

their needs. (R) 
4.15 4.18 4.11 0.45   (0.65) 

Env2 
The balance of nature is strong 

enough to cope with the impacts 
of modern industrial nations. (R) 

4.62 4.67 4.56 0.61   (0.54) 

Env3 
The so-called ecological crisis 

facing humankind has been 
greatly exaggerated. (R) 

5.12 5.24 4.99 1.34   (0.18) 

Envgen = 012&+012,+012-
-

 4.87 4.96 4.78 1.07   (0.28) 

Exp 
How familiar are you with the 
concept of eating insect-based 

foods 
5.02 5.22 4.82 2.58   (0.01) 

Meat 
Animal protein is a part of my 
regular diet (meat, milk and 

dairy, eggs, fish, etc.). 
5.93 5.83 6.02 -1.23   (0.22) 

Will1 
I would try at least one of these 

products if it was available in the 
grocery store I was shopping at 

3.69 3.50 3.88 -1.87   (0.06) 

Will2 
If there was edible insect-based 
foods for sale in regular grocery 

stores, I would buy it 
3.38 3.24 3.53 -1.58   (0.11) 

Will3 I would be willing to try edible 
insects as a substitute for meat 3.56 3.44 3.68 -1.23   (0.22) 

WTT =  1 if 3!44&+3!44,+3!44-
-

 > 4, and 
0 otherwise. 

0.46 0.41 0.51 -1.97   (0.05) 

Note: (R) means the original answers were reverse-coded. For example, someone chose 6 (Agree) in 506 
question “I am constantly sampling new and different foods”, it was coded as 2 for variable Neo1, 507 
which serves as a measurement of the level of neophobia. We include reverse-coded questions to 508 
reduce acquiescence bias, or “yes-bias” which conditions participants to be more likely to agree with 509 
a given statement separate from the statement’s content, particularly in the context of environmental 510 
consciousness. All questions were measured on a 7-point Likert scale. 511 

5.2. Logistic regression results 512 
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We estimated four logistic models as reported in Table 4. Model 1 consists of an in- 513 

tercept term and the treatment indicator only. The coefficient estimate of Treatment is 0.40 514 
and significant, which is consistent with the t-test result reported above. The negative and 515 
significant intercept estimate of -0.39 suggests an underlying bias against entomophagy. 516 
This is the baseline model in our logistic regression analysis, with which alternative mod- 517 
els are compared and assessed.  518 

We then proceed to add all control variables in the baseline model. Model 2 includes 519 
all independent variables reported in Tables 2 and 3. We also transformed the gender and 520 
ethnical background variables into two binary variables, i.e., BinGen (= 1 if male) and 521 
BinEth (=1 if white), respectively. Model fitting statistics (AIC, BC, and Wald test statistics) 522 
suggest that Model 2 is a significant improvement over Model 1. The intercept term is not 523 
significant anymore, suggesting that New York City residents do not have any underlying 524 
tendency either against or in favour of entomophagy. The treatment effect has increased 525 
by nearly 50% (i.e., from 0.40 to 0.59) and became more statistically significant. Overall, 526 
the data strongly aligned with past studies, suggesting that the influential factors impact- 527 
ing acceptance of entomophagy in the United States were comparable to that of European 528 
countries. For example, for Envfood, the importance people attach to the environmental 529 
impact of food choices, our data indicated a significant and positive impact on WTT, the 530 
size of which was 1.24 (odds ratio), which aligned with Verbeke (2015), wherein the size 531 
of the effect was 1.71. Similarly, the effect of gender (𝛽35!16)1 = 0.59 with an add ratio of 532 
1.80) resonated with findings from Verbeke (2015), Cicatiello et al. (2016), Piha et al. (2018), 533 
Megido et al. (2016), and Florenca et al. (2021), which all indicated that men were more 534 
likely to try entomophagy than others. The effects of age, ethnical background and in- 535 
come, however, are either insignificant or small. This might be caused by using these cat- 536 
egorial variables as numerical ones in Model 2. Consequently, we constructed groups of 537 
dummy variables corresponding to the categories included in these variables, and esti- 538 
mated Model 3.  539 

Model 3 does not offer much improvement over Model 2, as suggested by the model 540 
fitting statistics. However, it does suggest that certain age and income groups have signif- 541 
icant impact on WTT. We generated two dummy variables (i.e., Age2 and Lowincome) ac- 542 
cordingly to capture the preference of the 25 – 34 years old group and low-income group. 543 
We also omitted Animal protein consumption measurement (Meat), education (Education 544 
or Edud1 & Edud2), and ethnical background (BinEth or Ethd1 – Ethd6) which are not sig- 545 
nificant in both Model 2 and Model 3. The resultant Model 4 contains significant inde- 546 
pendent variables only. This is the final model to test the four hypotheses developed in 547 
Section 3. The following discussions are based on the coefficient estimates and odd rations 548 
of Model 4, as reported in the last two columns in Table 4.  549 

To test Hypothesis 1, knowledge about and attitude towards entomophagy affect 550 
WTT, we look at the coefficient estimate of Neoscore and Exp. The coefficient estimate of 551 
Neoscore is -0.59 and significant at the 1% level. This suggests that people with higher level 552 
of neophobia are less likely to try edible insects as meat substitutes. Exp, or prior experi- 553 
ence with entomophagy, has a positive influence on WTT. This was also seen in the results 554 
of Verbeke (2015), Piha et al. (2018), and Megido et al. (2016). Both coefficient estimates 555 
support Hypothesis 1.  556 

Hypothesis 2 predicts that environmental consciousness and WTT are positively as- 557 
sociated.  This hypothesis is tested by using three measurements of environmental atti- 558 
tudes regarding food choice (Envfood), daily consumption (Envcon), and relationship be- 559 
tween human and nature (Avgenv), respectively. The effect size and statistical significance 560 
of Envfood and Envcon are similar and consistent in Models 2 through 4. Specifically, re- 561 
spondents who are more environmentally conscious in their food choices and daily con- 562 
sumption are approximately 20% more likely to try edible insects (i.e., odds ratio equal 563 
1.22 and 1.19, respectively). The effect of general environmental consciousness (Avgenv), 564 
on the other hand, is negative and significant. This seemingly unintuitive finding could 565 
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be a result of the influence of vegetarians in our sample, who would likely have high 566 
Avgenv scores and also would be highly averse to consuming insects as they are in fact 567 
animals. This supposition is supported by the positive relationship that consumption of 568 
animal protein (Meat) has with willingness to try insects (WTT). More importantly, our 569 
findings highlight the importance of fine-tuned measurements of environment conscious- 570 
ness in behavioural studies. As environmental consciousness is a rather broad and vague 571 
concept for the public, general questions such as those used in the measurement of Avgenv 572 
might attract automatic and politically correct answers in surveys and interviews, and 573 
consequently undermine the validity and reliability of the measurements. Context-spe- 574 
cific measurements, such as Envfood and Evncon, are found to be more robust to such is- 575 
sues, and provide support to Hypothesis 2.   576 

Demographic factors, such as gender, age, and income, also have significant impacts 577 
on WTT. As stated above, male respondents were found to be more willing to adopt en- 578 
tomophagy than other genders, which is a common finding in the literature. While we do 579 
not have enough data to fully explain this phenomenon, researchers have suggested pos- 580 
sible reasons such as the impact of women’s association of insects with uncleanliness due 581 
to household activities (Cicatiello et al., 2016), that males have a more adventurous taste 582 
or find insects less disgusting than others (Verbeke, 2015), and that men are less neophobic 583 
(averse to new foods) overall and more adventurous in food choices than others (Megido 584 
et al., 2016).  Younger subjects (i.e., the 25 – 34 years old group) demonstrated higher 585 
WTT, which is similar to the results in Verbeke (2015).  The influence of age could also be 586 
associated with a variety of factors, such as less mature or ingrained food preferences, 587 
more experience with a larger variety of ethnic foods apart, or less concern for the safety 588 
requirements of unfamiliar foods. We also found that the low-income group (< $10,000) is 589 
much more likely to adopt entomophagy, with an odds ratio of 2.16 which is the largest 590 
among all variables considered in Model 4. Unfortunately, income has rarely been consid- 591 
ered in previous studies, and we have little empirical evidence to benchmark our findings 592 
with. The effect of income should be further investigated by in future studies.  593 

Finally, Hypothesis 4 is tested by using the coefficient estimate of Treatment. The co- 594 
efficient loading is consistent across Models 2 through 4. It is positive and significant at 595 
the 1% level, with the second largest odds ratio (i.e., 1.97) among all independent variables 596 
considered. The findings suggest a robust, strong, and positive effect of behavioural in- 597 
tervention on the willingness to try edible insects as meat substitutes. The cost-effective 598 
nudge-boost combination increased the WTT by as much as 97% in our experiment. Be- 599 
havioural interventions have great potential in encouraging environmentally sustainable 600 
food choices in terms of entomophagy.  601 

In summary, our empirical findings provide support to all four hypotheses derived 602 
from our analytical framework. This leads to some important policy implications as dis- 603 
cussed in the next section.  604 

Table 4. Coefficient estimates and diagnostics binary logistic regression estimating. 605 

Variables and diagnostic test statistics 
Model 1 Model 2 Model 3 Model 4 

Coef. Coef. Coef. Coef. Odds 
Ratio 

Intercept -0.39*** 0.44 6.04 -1.16   
Treatment 0.40* 0.59** 0.68*** 0.68*** 1.97 
Neoscore  -0.55*** -0.59*** -0.59*** 0.55 
Envfood  0.21** 0.23** 0.20** 1.22 
Envcon  0.18* 0.20* 0.18* 1.19 
Envgen  -0.24*** -0.23** -0.25*** 0.78 

Exp  0.30*** 0.35*** 0.32*** 1.37 
Meat  0.11 0.13   

BinGen (= 1 if male)  0.59**  0.65*** 1.92 
Age  -0.20*    
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Education  -0.38    

BinEth (=1 if white)  -0.07    
Income  -0.09    

Gend1 (=1 if Female)   -18.21   
Gend2 (=1 if Male)   -17.46   

Gend3 (=1 if Non-binary)   -17.58   
Gend4 (=1 if Transgender)   -28.21   

Aged1 (=1 if 18-24 years old)   0.88   
Aged2 (=1 if 25-34 years old)   1.35***   
Aged3 (=1 if 35-44 years old)   0.87*   
Aged4 (=1 if 45-54 years old)   1.02*   

Edud1 (=1 if Elementary/Primary)   -9.37   
Edud2 (=1 if High School/Secondary)   0.51   
Ethd1 (=1 if Asian-Pacific Islander)   8.67   

Ethd2 (=1 if Black/African American)   8.92   
Ethd3 (=1 if Hispanic/Latino)   9.40   

Ethd4 (=1 if Native American/Alaskan 
Native)   27.77   

Ethd5 (=1 if White/Caucasian)   8.96   
Ethd6 (=1 if Multiracial/Biracial)   8.21   

Incd1 (=1 if income is 0)   1.97*   
Incd2 (=1 if income is 1-9,999)   0.34   

Incd3 (=1 if income is 10,000-24,999)   0.67   
Incd4 (=1 if income is 25,000-49,999)   -0.16   
Incd5 (=1 if income is 50,000-74,999)   -0.26   
Incd6 (=1 if income is 75,000-99,999)   -0.47   

Incd7 (=1 if income is 100,000-149,999)   0.45   
Incd8 (=1 if income is 150,000+)   -0.37   

Aged2 (=1 if 25-34 years old)    0.45* 1.57 
Lowincome (=1 if income <10,000)       0.77*** 2.16 

AIC 541.47 460.22 461.11 453.03 
SC 549.42 511.88 588.27 492.77 

Wald Statistics 3.84* 73.13*** 78.52*** 73.30*** 
Note: *** p-value < 1%, ** p-value < 5%, and * p-value < 10%. 606 

6. Policy Implications 607 
Faced with undeniable evidence that shows the environmental harm of livestock con- 608 

sumption and given an alternative that researchers affirm taste just as good, is equally or 609 
even more nutritious, and has a significantly smaller environmental footprint, why ever 610 
not try entomophagy? People’s aversion to edible insects, which reflects a complex com- 611 
bination of internal and external factors, is a major barrier in reaping the benefits that 612 
entomophagy can provide for our food infrastructure and global nutritional needs. While 613 
there has been some research on profiling inherent characteristics of consumers more ac- 614 
cepting of entomophagy, this current study was the first controlled experiment to test be- 615 
havioural interventions, in the form of environmental nudges and boosts, that could gen- 616 
erate a significant change in improving people’s attitude towards edible insects.  617 

Findings from this study are particularly relevant to policymakers in designing in- 618 
centives for effective adoption of sustainable food alternatives in developed countries. 619 
Although the effectiveness of behavioural interventions in environment policies has been 620 
studied extensively, the application of behavioural insights in food policy is still at an 621 
early stage. More empirical investigations are needed to verify whether behavioural in- 622 
terventions are effective and practical measures to encourage sustainable food production 623 
and consumption decisions. Our study is the first behavioural investigation of entomoph- 624 
agy acceptance by combining both nudges and boosts in experiment designs. We find that 625 
the provision of environmental impact information and hints of social responsibility could 626 
improve people’s willingness to try edible insects. The introduction of edible insects 627 
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through an environmental lens had the capacity to help realise entomophagy’s potential 628 
as a sustainable meat alternative. The temporally short duration of the treatment implied 629 
that environmental boosts and nudges may be transferred and adapted to meet the needs 630 
of a real-life setting, perhaps on the menu of a restaurant, a paragraph on a textbook, a 631 
fleeting public service announcement, among others. This is supported by past research 632 
that found an intervention of a climate-friendly choice label before choosing a dish at a 633 
food service establishment led to more purchases of climate-friendlier meals while show- 634 
ing no decrease in customer satisfaction (Visschers and Siegrist, 2015). Similarly, Potter et 635 
al. (2021)’s literature review found that 60 out of 76 interventions using ecolabel on food 636 
and drink products reported a positive effect on pro-environmental behaviour.  637 

More importantly, the effect size of our behavioural intervention is larger than most 638 
of the other factors considered in our model as well as in existing studies. This experiment 639 
adds to literature that suggests the potential that behavioural sights in real-life food con- 640 
sumption settings have to alter people’s choices. Therefore, our study provides valuable 641 
insight not only for those interested in expanding entomophagy as a sustainable protein 642 
alternative, but also for policymakers looking for cost-efficient tools to promote environ- 643 
mentally sustainable food choices. The potential of behavioural policy interventions 644 
should be explored not only in food security decisions, but also in other closely related 645 
sustainability studies, such as food safety and biodiversity. 646 

7. Conclusions 647 
We develop an analytical framework to model the relationship between the willing- 648 

ness to try edible insects as meat substitutes and its determinants. The model is empiri- 649 
cally tested by using data from New York City via the Amazon MTurk platform. Our 650 
findings from the U.S. are strongly aligned with most of the findings in past studies con- 651 
ducted in European countries. As this is, to the best of our knowledge, the first study to 652 
investigate the impact of internal and demographic factors on people’s acceptance of en- 653 
tomophagy in the U.S., the results may provide a more thorough understanding of con- 654 
sumers’ reception of edible insects in Western countries.  655 

This research strongly suggests that consumers in Western countries are ready to be 656 
educated on the environmental consequences of their individual food choices and are re- 657 
ceptive to adopting entomophagy as a sustainable alternative to animal protein. To fully 658 
realise the environmental benefits of entomophagy and its potential contribution to food 659 
security, there are at least four future research directions that are worth exploring.  660 

First, cultural path-dependency is an important factor in food choice decisions. The 661 
effectiveness of policy interventions towards entomophagy might vary significantly by 662 
cultural type. Therefore, expanding this study’s geography to other parts of the world 663 
would improve the generalisability of the experimental results and test the potential mod- 664 
erating effect of cultural background; more conservative or less urbanised regions may 665 
express higher rejection of entomophagy than subjects from New York.  666 

Second, it is important to investigate the gap between stated environmental intention 667 
and behaviour. Studies assessing consumers’ decisions to actually taste insect-based prod- 668 
ucts in either an experimental or real-life setting would provide a more realistic estimation 669 
of the possibility of wider entomophagy adoption. Future studies should also compare 670 
the effectiveness of different types of behavioural interventions, such as data visualisation, 671 
textual information, environmental labelling, and celebrity endorsement, in terms of en- 672 
couraging people to act upon their expressed willingness to try entomophagy.  673 

Finally, and most importantly, the effect size of behavioural interventions should be 674 
further explored by comprehensive cost-benefit analysis. This is a crucial step to assess 675 
the real impacts of behavioural policy tools in promoting sustainable food choices in terms 676 
of entomophagy. This is also a challenging undertaking. Although the general consensus 677 
is that behavioural interventions are cost effective, measuring and comparing the envi- 678 
ronmental costs of traditional meats and edible insects are by no means straightforward. 679 
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Factors such as the quality and quantity of water sources, geographic and meteorological 680 
conditions, and socioeconomic features of local areas should be considered; costs and ben- 681 
efits should be assessed in both relative and absolute terms, with a focus on long-term, 682 
sustainable impacts. Our study is one of the early attempts to push food security research 683 
along this promising direction. The behavioural interventions considered in our study re- 684 
quire low administration and financial resources to implement, with considerable effect 685 
size. This result should be further verified and explored by using data from other parts of 686 
the world and especially by using evidence from the field.  687 
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