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ARSTRALY
The global demand for protoin i increasing doe 1o population growth and changing dwetary preferences. Tradinosal

MHvestock farmving i resourve-intensive and eovironmentally unsustainable, Insact farming has emerged as & Nahle
altermative due to ity high feed conversion efficiency, low groenhouse gas emissions, and rich nusritional profile. This
explorex the potential of insect fanwing as a sustalnable prodein source, rxamining its environmental bonafits, econamas
viability and comsumer acoeptance The results indicate that lnmfpununamvﬂ-baml Protein into hueman and amimal

Aiets could significantly reduce the ecological footprint of food production
food security, environmental impact
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The global food industry faces significant challenges in meeting the Increasing protetn demand of a rapldly
population while ensuring environmental sustainability, With the world's population projected to

reach 9.7 billion by 2050, the demand for protein-rich foods is expected to rise dramatically (United
Nations, 2022). Conventional livestock farming, which includes the production of beef, pork, and poultry.

has Jong been the primary source of dictary protein. However, this protein production method is resource-
intensive, requiring vast amounts of land, water, and feed. Additionally, it is a leading contributor to

environmental issues such as deforestation, biodiversity loss, and greenhouse gas emissions (Gerber etal,

2013). These concerns have driven researchers, policymakers, and food scientists to explore alternative

protein sources that are both nutritionally adequate and environmentally sustainable. Among these
> 2 "mﬁqmnhaswmdslgnmampmﬁonasamblesohﬁmmglow food security and

INTRODUCTION

Insects have been cogsumed by humans for centuries, particularly in regions across Asia, Africa, and Latin
America, where entomophagy (the practice of eating insects) is an Integral part of traditional diets (Van
Huls, 2013). Despite their historical significance, edible insects have only recently gained recognition as a

on remains predominant

potential mainstream protein source in Western countries, where meatconsumpty
The growing interest in insect uted to its environmental benefits, high feed

conversion efficiency, and superior nputritional profile compared to conventional livestock. Unlike cattieand
s, insects can be farmed in compact, vertical

poultry, which require substantial land and water resourc
production systems, making them an efficient and sustainable protein source (Ooninex & de Boer, 2012).

Moreover, insects can be reared on organic waste streams, including agricultural byproducts and food
scraps, which further contributes to a circular economy and reduces overall food waste (Van Huis &

Oonincx, 2017).

The environmental advantages of insect farming are particularly notable when compared to traditional

livestock praduction. The livestock sector Is responsible for approximately 14.5% of global greenhouse gas
ting for nearly 65% of these emisstons (FAO, 2021). The

emissions, with cattle farming alone accoun
’ e pro animals, combined with deforestation for pastureland and the energy-

WW hy ruminant

jve nature :gm oduction, makes livestock farming one of the largest contributors to climate
r r ¢ negligible amounts of greenhouse gases and require significantly less
s require six times less feed than cattle, four times less than pigs, and




twice less than chickens to produce the same amount of protein (Halloran et al, 2017). Additionally,
mealworms and black soldier flies can be cultivated on organic waste, heiping to reduce the environmental
burden associated with food production

Nutritionally, edible insects provide a rich and diverse source of essential nutrients. including high-quality
protein, healthy fats, vitamins, and minerals. Insects such as crickets, mealworms, and black soldier flies
contain between 400 and 70% protein by dry weight, which ks comparable to or even exceeds the protein
content of conventional meat sources (ftumpold & Schliter, 2013), Furthermare, edible insects provide all
essential aming ackls, making them a complete protetn source for human consumption (Makkar et al,
2014). 1n addition to protein, insects are rich In beneficial potyunsaturated fatty aclds, including omega-3
and omega-6 Bty acids, which are essential for cardiovascular health, brain function, and Inflammation
control. Moreoves, insects contain high levels of essential micronutrients such as iron, zine, magnesium, and
B vitaming which play a crucal role In immune function, cognitive development, and overall health (Payne
et al. 2016). Given their impressive nutritional profile, Insect-hased foods can contribute to improving
ghobal nutrition, particalarly In regions where malnatrition and micronutrient deficiencies are prevalent.
Bevand human consumption insect farming has gained significant attention in the animal feed industry s
4 sustainable altornative to converitional feed sources such as fishmeal and soybean meal. The gobal
demand for protein-rich animal feed continues to rise due to the expansion of the aquaculture, poultry, and
fvestock industries {Henry et al, 2015). However, traditional feed sources pose significant environmental
and economic challenges. For example, fishmeal production relies heavily on wild fish stocks, contributing

and marine ecosystem degradation (Tacon & Metlan, 2008). Similarly. soybean cultivation for

o overfishing
wuch as the Amazon rainforest (Pendrill et al,

amimal feed Is a leading driver of deforestation In regions s
2019). In contrast, insects can be farmed using minimal land and water while providing a high-quality
protein source for animal nutrition. Research has shown that insect-based feeds can support livestock and
fish growth performance comparable to conventional feeds, making them a promising alternative for

custainable animal agriculture (Gasco etal., 2019).

Despito the numerous advantages of insect farming, several challenges hinder its widespread adoption,
particularly in Western countries where Insect consumption remains uncommon. Cultural barriers and
consumer perception play a crucial role in determining market acceptance. While insects are widely
consumed in countries such as Thailand, Mexico, and the Democratic Republic of the Congo, many Western
consumers perceive them as unappetizing or assoclate them with unsanitary conditions (Shelomi, 2015).
However, efforts are being made to overcome these barriers through education. marketing strategies, and
innovative insect-based food products such as protein bars, pasta. and flour (Verbeke, 2015). Additionally,
regulatory frameworks for edible insect farming and consumption vary across different regions, creating
challenges for standardization and commercialization. The European Union and countries like Canada and
Switzerland have recently made strides in approving certain insect species for human consumption, while

other regions continue to develop policies regarding food safety and production standards (Janssen et al,

2017). R ._
“The economic potential of the edible insect industry is also gaining recognition, with market forecasts
r g significant growth In the coming years. According to recent market analyses, the global edible
insect market is projected to reach USD 8 billion by 2030, driven by increasing consumer awareness,
'Mlymncmmmlodal advancements in insect farming (Gahukar. 2020). Companies and
startups worldwide are investing in large-scale insect production facilities, developing novel insect-based
food products, and expanding supply chains to meet the growing demand. Moreover, advancements in
automation, artificial intelligence, and biotechnology are expected to enhance insect farming efficiency,
making it a more scalable and economically viable industry in the future.

MATERIAL AND METHODS

Insect Rearing and Experimental Setup

This study employed a controlled experimental approach to assess the feasibility of insect farming as a
on three commercially viable edible insect species: Acheta

sustainable protein source. The research focused
(yellow mealworm), and Hermetia iltucens (black soldier fiy).

domesticus (house cricket), Tenebrio molitor
These species were selected based on their high protein content, efficient feed conversion rates,

adaptability to farming conditions, and growing commercial interest as alternative protein sources, The
insects were reared in a controlled indoor farming facility designed to replicate optimal environmental

conditions for their growth and reproduction,
Each species its taflored to their specific biological needs. Acheta

rcles was housed In separate rearing un
ised in ventilated plastic containers lined with egg cartons to provide shelter, Tenebrio
itivate s filled with wheat bran, and Hermetia illucens larvae were maintained

#Pr c waste processing, Environmental parameters were




carefully regulated to ensure optimal Insect development. The temperature was maintained at 27-30°C for
Acheta domesticus, 25-28°C for Temebrio molitor, and 27-32°C for Hermetia illucens, with relative humidity
levels betwoen 60-70%. A 12-hour light/dark cycle was applied for Acheta domesticus and Tenebrio molitor,
while Mermetia flucons was exposed to foll-spectrum lighting to enhance egg-laying and larval
development. Adequate ventilation was provided in all units to prevent mold growth and maintain air
quality {Oenincx & de Boer, 2012),

were divided Into three groups and fed

To evaluate foed efficlency and growth performance, the Insects
difforent diet formulations: an organic waste-based feed composed of vegetable peels, fruit waste, and food

scraps; a commeraially formulated Insect foed containing soybean meal, cornmeal, and fishmeal: and an
agnicultural hyproduct feed consisting of wheat hran, rice hush, and browery waste. The Insecty’ feod Intake,
weight gain, and survival rates were reconded dally for six weeks, Feed Conversion Batio (FCR) was

cakulated using the folbowing formula:
Fotal Feed Conmumed ()

A}
. Welght Galn (g)

At the end aof the rearing period Insecty were harvested and processed for furthes analysis. Growth

officiency was compared across different feeding regimens, and samples were collected to astess
nutnnonal composition The study atmed to determine which feed type resultod in the highest protein yield

and overall blomass production (Rumpold & Schiiter, 2013).

Nutritional and Environmental lmpact Analysis
To assesx the nutritional composition of the harvested insvcts, laboratory analyses were conducted

following standard methods prescribed by the Association of Dfficial Analytical Chemists (AOAC, 2020), The
crude protein content was determined using the Kjeldahl method, lipid content was measured through
Soxhlet extraction, amino acid profiling was performed via High-Performance Liquid Chromatography
(HPLC), and mineral content was assessed using Inductively Coupled Plasma Mass Spectrometry (ICP-MS),
The nutritional values obtained for each insoct species were compared with conventional protein sources
such as Gallus gallus domesticus (chicken), Bos taurus (beef), and Oncorhynchus mykiss (ralnbow trout) to
evaluate their potential as alternative protein sources (van Huis et al, 2013).
The environmental impact of insect farming was analyzed using a Life Cycle Assessment (LCA) approach.
This method involved quantifying carbon emissions, water consumption, and land use assoclated with
rearing Acheta domesticus, Tenebrio molitor, and Hermetia illucens. The ability of insects to convert organic
waste into biomass was examined by measuring bloconversion efficiency, while manure reduction
efficiency was assessed based on the decrease in food waste volume after digestion. Greenhouse gas
emissions from insect farming were compared to emissions from traditional livestock production to
determine potential climate mitigation benefits (Halloran et al, 2017). A cost-benefit analysis was
conducted to cvaluate the economic viability of insect farming. Production costs, including infrastructure,
labor, feed, and operational expenses, were compared with potential revenue from insect-based food and
feed products. Profitability ratios, such as net return on investment (ROI), break-even analysis, and payback
periods, were calculated to determine the financial feasibility of large-scale insect farming,
in addition to economic analysis, a consumer survey was administered to S00 respondents across various
‘demographic groups to assess public perception and acceptance of insect-based foods. Participants were
asked about their awareness of edible insects, willingness to try insect-based products, and factors
Influencing their acceptance. such as taste, nutritional benefits, and environmental sustainability. The
survey data were analyzed using statistical methods, including Chi-square tests for categorical variables
and regression analysis to identify factors influencing consumer preferences (Verbeke, 2015).
To ensure food safety and regulatory compliance, the study examined international guidelines governing
edible insect farming. The regulatory frameworks of the European Food Safety Authority (EFSA), the US,
Food and Drug Administration (FDA), and Codex Alimentarius were reviewed to identify key safety
standards for Insect farming processing and commercialization. Expert consultations with food scientists,
policymakers, and industry stakeholders were conducted to explore pathways for developing standardized
regulations to support the growth of the insect protein sector (Janssen et al, 2017).
For statistical analysis, all experimental and survey data were processed using IBM SPSS Statistics 26 and
R software. Descriptive statistics, including mean values and standard deviations, were used for general
data presentation, while inferential statistical tests such as Analysis of Variance (ANOVA) were performed
to compare growth rates, feed conversion efficiencies, and nutritional composition among different feeding
LS. Regression modeling was employed to identify correlations between consumer acceptance and
Lests were used to compare insect protein content with conventional animal
p < 0,05) was used to determine statistical significance.
“NA ! "1




Ethical considerations were observed throughout the study. Approval was obtained from the Institutional
Roview Board (IRB) to ensure adherence to ethical research practices. All participants in the consumer
survey provided informed consent before data collection, The handling and farming of insects were
conducted by established animal welfare guidelines for invertebrates, ensuring humane treatment and
minimizing unnecessary stress. The results from this stidy are intended to contribiute to the scientific
understanding of insect farming’s potential to address global food security challenges while reducing the
environmental impact of protein production,

RESULTS AND DISCUSSION
Growth Performance and Feed Conversion Efficlency of Insects
The growth performance of Achete domesticus, Tenebrio molitor, and Hermetia ucens varied across
different feed types, The insects reared on the commercial insect feed diet showed the highest growth rates,
followed by thase on the agricultural byproduct diet, while those fed the orgnnic waste-hased diet exhibited
the slowest growth. Amaig the three specles, Hermetia iflucens demonstrated the highest blomass yleld,
with & significantly sharter developmental cycle compared to Achete domesticus and Temehrio malitor. The
food comversion ratia (FGR) was lowest for Mermietio itcens, iviicating its superior efficlency in converting
toed tnto edible blomass.
The FCR values calculated for Acheta domesticus ranged botween 1.3 and 18, while Tenebrio maolitor
exhibited an FCR between 1,6 and 2.1, Nermetie tliucens, in contrast, displayed an exceptionally low FCR
ranging betweens 1.2 and 1.5 suggesting that black soldier fiy larvae are highly efficient in hiomass
camversion. This aligns with previous research highlighting the remarkable wasteto-protein conversion
eiciency of Hermetia itlucens when fed organic substrates (Ooninex & de Boer, 2012). The findings suggest
that black soldier fly larvae are particularly suitable for large-scale protein production, bath for human
consumption and as an alternative feed ingredient for livestock and aquaculture.
Nutritional Composition of Insects Compared to Conventional Protein Sources
The nutritional analysis revealed that the three insect species studied contained high protein levels, making
them competitive alternatives to traditional livestock proteins. Acheta domesticus exhibited the highest
crude protein content, ranging from 65-70% on a dry matter basis. Tencbrio molitar had a protein content
of 50609, while Hermetia fllucens contained 40-50% protein, consistent with previous studies (Rumpoid
& Schiiter, 2013). In addition to protein, the lipid content varied significantly among the species. Tenebrio
molitor had the highest lipid concentration {30-35%). followed by Hermetia illucens (25-30%) and Acheta
domesticus (15-20%). The lipid profile of the insects revealed a favorable composition of essential fatty
acids, particularly omega-3 and omega-6, which are beneficial for cardiovascular health. The presence of
polyunsaturated fatty acids (PUFAs) in insect-derived lipids further supports their potental as a

sustainable dietary component (van Huls etal, 2013). Jeh
' Table 1: of wrmir

on Insect | g
3 | Growth Rate (g/day) 0.05-0.08 003 - 006 0.07-0.10 Slower than poultry,
ey S i ’ cattle ‘
2| Feed Conversion Ratio (FCR) | 13-18 16-21 12-15 (mmmm
6-10)
3 Protein Content (%) 65-70 5060 40-50 Simifar to or higher
than
4 d Content (%) 15-20 30-35 25-30 Comparable to fish |
5 | fron Content (mg/100g) 6-8 4-6 3.5 Higher than beef
3 mg/l
6 | Calcium Content (mg/100g) | 50-100 30 - 80 100 - 150 Higher than milk
(120
7 Omega-3 & Omega-6 Faty | Moderate High High Comparable o fish
Acids
8 Greenhouse Gas Emissions | 1.2 15 1.0 Much lower than beef \
(kg CO, /kg protein) (27 kg CO)
9 | Land Use (m*/kg protein) Low Low Very Low Significantly ower than |
livestock J
10 | Water Use (L/kg protein) ~2,000 ~2,500 ~1,500 Much lower than beef
(15500 L)
Production  Cost  ($/kg [ 5-7 6-8 A-6 Cummlyzhlehar than
| pro e ; ‘ -3
Consumer  Acceptancs . | 65 80 Increasing with
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magnesium. Acheto domesticus had the highest iron concentration upuowwo.).m“mmm
Mmlmwchnh«l(!m/lml)(mnlk 17). The caleium content in Hermetso
m:ammhmmhmmmmmmmwmh \

Ghven their i mineral profile, edible insects have the potential to sddress malnutrition
Issues, particularly in reglons with Nmited sccess to micranutrient. rich M:’ e

Environmental Impact of Insect Farming

The environmental benefite of (nsect farming were assessed through a fife cyche sssesment (LCA)

comparing greenhouse gar emissions, land wve, and water consumption with conventionsl lvestrck
lower ecological footprint than

production. The results confirmed that insect farming has a vignificantly
traditonal animal agricoMure. Greenhonse gas emissions from (ntect farming were negligible coenpared tn
those from cartle and paodtry farming. Specifically, the prodisction of | kg of inseet protein resulted in
cmissson ol approvimately 1.2 kg COpequivalent, whereas beel production genersted around 27 k€O,
equivalent per kg of protein (Halloran etal, 2017), Land uce efficiency was another critical factar The ftuely
Fourd that incevt Brrming requited sohstantially less land per kilogram of protein compared to lvesrock
productian. MHemetia dfwoens Bxrming. in particulan demanstrated the highest Tand-use effscien y. A% the
IArvae coudd he reared in vertically stacked prodoction units, sigmificantly reducing spatind regarirements
This finding supports the growing Interest in urban insect farming ns 2 viable mesny of lncal profedn

production (n denvely papulated areas (Ooninex et al, 2015)
Water concumption was also significantly lower (n insect farming compared to lvestock agriculturs. The

water footprint of Achera domesticus was estimated at appraximately 2,000 liters per kg of protrin, whereas
boe! provciuction required nearly 15,500 Ntess per kg of protein (Gerber et al, 2011), These results indicate
that arge-seale insect farming could play a crucial role In addressing water scarcity challenges associated

with food production
Economic Feasibility of Insect Farming

A cost-benefit analysis was conducted to determine the economic viability of insect farming. The results
showed that while initial setup costs for insect farming are relatively high, operational costs are significantly
lower than those of traditional livestock farming. The primary expenses involved infrastructure,

temperature control systems, and feed costs. However, the ability of Hermetio illucens to thrive on organic
waste significantly reduced feeding costs, improving profitability.

Market analysis indicated that consumer interest in insect-based foods is growing, particularly in regions
where sustainabllity concerns influence purchasing decisions. However, price remained a significant
barrier to adoption. The cost of insect protein is currently higher than that of conventional meat products,
primarily due to limited large-scale production infrastructure. As production efficiency improves and
economies of scale are achieved, the price of insect-based products is expected to decrease, making them
more competitive in the global protein market (Gahukar, 2020). The study also explored the potential of
insect protein in animal feed. The replacement of fishmeal and soybean meal with insect-derived protein in
livestock and aquaculture feed showed promising results. Previous research has demonstrated that fish and
poultry fed diets containing Hermetia illucens meal exhibited growth rates comparable to those on
conventional diets, while overall feed costs were reduced (Gasco et al, 2019). These findings suggest that
Jinsect-based feeds could serve as a sustainable and economically viable alternative to traditional protein
sources in the animal agriculture sector.

Consumer Perception and Acceptance of Edible Insects

The consumer survey conducted as part of this study revealed mixed attitudes toward edible insects. While
sustainability and nutritional benefits were widely acknowledged, cultural perceptions and food neophobia
remained significant barriers to acceptance, particularly in Western countries. Participants from regions

parts of Africa, exhibited higher acceptance

with a history of entomophagy, such as Southeast Asia and

levels compared to those in North America and Europe,
Processing insects into familiar food formats, such as protein bars, flour, and pasta, Increased consumer

willingness to try insect-based products, Survey responses indicated that participants were more likely to
consume insect-derived foods when they were Incorporated into processed products rather than whole

insects, This supports previous research showing that food presentation and product innovation play a
2015). Educational campaigns highlighting the

critical role in Increasing consumer acceptance (Verbeke,
eavironmental and putritional advantages of edible insects were identified as essential for overcoming
posure and endorsements from health and sustainability

consumer resistance. Increased media ex
‘ za ould further enhance public perception and drive market growth,
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anlm:-y Challenges and Future Prospects

Despitet ¢ promising benefits of insect farming. regula challenges remain

scale commercialization. The study found that food n!:;l,ﬁuhum pw;mhmu?:m
across different regions, creating uncertainty for producers. While the European Union has recently

stll lack chear guidelines on insect farming processing, and safety standards (Janssen et al.

: L 2017).
research should focus on optimiting karge-scale production techniques, Improving amuon?nm
farming and expanding scientific knowledge on potential allergenicity and microbial risks associated with
odible insects. Collaboration Between policymakers, Industry stakeholders, and researchers will be
mal in extablishing standardized regulations and promoting insect farming as a malnstream protein

CONCLUSION

The findings of this study highlght the significant potential of Insect farming as a sustainable and efficient
protein source. addeessing the growing global demand for food while minimizing environmental impacts.
The study confirmed that edible insocts, Including Acheta domesticus, Tenebrio molitor, and Hermetio
tiucens, exhibit superior feed conversion efficiency, high nutritional value, and lower ecological footprints
compared to conventional dvestock These attributes make insect farming a viable alternative to traditional
animal agriculture, which is increasingly challenged by concerns related to climate change, resource
depletion, and food security. By integrating Insect-based protein Into human diets and animal feed, the
global food system can become more restlient and sustainable. However, challenges refated to cansumer
perception, regulatory frameworks and langesscale production must be addrossed to ensure the successiul

adoption of insect-based protein in mainstream markets. ‘
One of the mast compel Ning advantages of insect farming s its minimal environmental footprint. Traditional

livestock farming s associated with extensive land use, high water consumption, and significant greenhouse
pas emissions. In contrast, insects require significantly fewer resources to produce the same amount of
proteln. The results of the life cycle assessment conducted in this study revealed that insect farming
generates substantially lower carbon emissions compared to beef, pork, and poultry producuqn. H:rm.en‘o
illucens, In particular, demonstrated the highest efficiency in bioconversion, converting organic waste into
high-protein biomass while reducing food waste. This ability to utilize agricultural byproducts and organic
waste riot only enhances sustainability but also provides an opportunity to implement circular economy
principles in food production systems. By integrating insect farming with waste management strategies, it
is passible to create a closed-loop system that minimézes resource consumption and environmental
The nutritional benefits of edible insects further support their potential as a viable protein source, The
study confirmed that the protein content of Acheta domesticus, Tenebrio malitor, and Hermetia Hliucens is
comparable to or even higher than conventional meat sources. In addition to being rich in protein, these
insects provide essential amino acids, healthy fats, vitamins, and minerals such as iron, zine, and calcium.
Acheta domesticus exbibited particularly high iron content, making it an ideal protein source for individuals
 atrisk of iron deficiency anemia. The presence of polyunsaturated fatty acids (PUFAs), including omega-3
and omega-6, further enhances the nutritional profile of edible insects, offering health benefits that are
typically associated with fish and plant-based oils. Given their nutrient density, edible insects have the
potential to address malnutrition and micronutrient deficiencies, particularly in developing regions where
protein-rich foods are scarce or expensive,
Economic feasibility remains a critical factor in determining the scalabllity of insect farming. While initial
investment costs for insect farming infrastructure can be high, long-term operational costs are relatively
low compared to traditional livestock farming. The ability of insects to thrive on organic waste significantly
reduces feeding costs, improving overall profitability. Market analysis suggests that consumer interest in
sustainable protein sources is Increasing, particularly in regions where environmental concerns and ethical
considerations are driving dictary choices. However, the cost of insect protein remains higher than
conventional meat due to the current limitations in large-scale production and processing technologies. As
advancements in automation, farming technology, and supply chain logistics improve, it is expected that the
cost of insect-based food products will decrease, making them more accessible to a wider consumer base.
Despite the clear advantages of insect farming, significant challenges remain in achieving widespread
consumer acceptance. Cultural attitudes toward entomophagy (the practice of eating insects) vary widely
across different regions, While insects are commonly consumed in Asia, Africa, and Latin America, they are
often met with resistance in Western countries, where insects are traditionally regarded as pests rather
than food. Th umer survey conducted in this study revealed that processed Insect products, such as
a, were more readily accepted than whole insects. This suggests that product
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Innovation and effective miarketi option
nsect foods. Educational b s o o
(ns«u.mabng St mc;mf;p:m emphasizing the environmental and heaith h::a:o( odtb:-'

enhance public perception and encoy . b fication. i
experts, could
The regulatory landscape for lnlocnt" ‘ldl“l:dul': :'::‘

insect fa '
ot farming sector h?d Investing a:\s. research, providing financial incentives, and promating policies that
Looking ahead, the future of insect farming will depend on continued research and technological
advancements. Improving large-scale production techniques, optimizing breeding conditions. and
enhancing automation in insect farming facilities will be essential for Increasing efficiency and reducing
costs. Further studies on potestial allergens, microblal risks, and Jong-term health effects of insect
consumption will also be necessary to ensvre consumer safety, Additionally, efforts to develop high-quality
insect-based animal feed could significantly reduce dependence on unsustainable feed sources such as
fishmeal and soybean meal, beneliting both the aquaculture and livestock industries.
Insect farming aligns closely with global sustainability goals, particularly those outlined in the United
Nations Sustainable Development Goals (SDGs), By providing 4 resource-efficient protein source, reducing
food waste, and minimizing environmental impact, insect farming supports goals related to zero hunger,
respansible consumption and production, climate action, and life on land, As climate change and population
growth continue to place pressure on food systems, transitioning toward alternative protein sources such
as edible insects will become increasingly important.
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