Journal of Survey in Fisheries Sciences 10(1) 17026-17029 2023

[omom

The Environmental Sustainability of Edible Insects Farming- A study

Raj Kusum Basumatary*
*Department of Zoology, University of Science and Technology, Meghalaya

Abstract:

This study investigates the environmental sustainability of edible insect farming as an alternative to traditional livestock
production. With the global population growing and concerns over the environmental impact of conventional agriculture,
edible insects have emerged as a potential solution to food security and sustainability challenges. This research reviews
the ecological benefits of insect farming, focusing on resource efficiency, reduced greenhouse gas emissions, and lower
land and water usage compared to conventional meat production. The study also examines the challenges and barriers to
scaling up insect farming, such as consumer acceptance, regulatory frameworks, and the need for further technological
advancements. The findings suggest that, while insect farming offers a promising avenue for reducing the environmental
footprint of food production, more comprehensive studies are needed to optimize production systems and fully assess
long-term ecological impacts. This abstract summarizes key aspects of a study on edible insect farming's environmental
sustainability, offering insights into its potential benefits and challenges.
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Introduction

As the global population continues to rise and the demand for protein sources increases, traditional livestock farming
faces significant challenges, including land degradation, water scarcity, and greenhouse gas emissions. In response to
these environmental concerns, alternative sources of protein are gaining attention, with edible insect farming emerging
as a promising solution. Insects, such as crickets, mealworms, and locusts, are not only nutritious but also require fewer
resources to produce compared to conventional livestock. They are highly efficient in converting feed into body mass,
require minimal water, and can thrive on organic waste, making them an environmentally sustainable option for
addressing food security. This paper explores the environmental sustainability of edible insect farming, examining its
potential to reduce ecological footprints while meeting the protein demands of an ever-growing global population. This
paper sets the context by outlining the challenges of conventional agriculture and presents edible insects as a viable, eco-
friendly alternative. It also highlights the paper's focus on exploring the environmental benefits of insect farming.

Description:

Edible insect farming has been heralded as a potentially revolutionary solution to many of the environmental challenges
posed by conventional livestock farming. Insects such as crickets, mealworms, and black soldier flies are touted for their
low resource requirements, high feed conversion rates, and minimal environmental impact compared to traditional
animal agriculture. However, while insect farming presents clear advantages, a critical analysis reveals both its potential
and its limitations in the pursuit of environmental sustainability.

Resource Efficiency and Reduced Environmental Impact

One of the primary environmental advantages of insect farming is its remarkable resource efficiency. Insects require far
less land, water, and feed compared to cattle, pigs, or chickens. For example, crickets need just 1.7 kg of feed to produce
1 kg of body mass, compared to 8 kg for beef cattle. This translates into significantly lower greenhouse gas emissions,
with insect farming generating a fraction of the carbon footprint associated with conventional meat production. Insects
also produce fewer waste products and can be raised in urban environments or on organic waste streams, such as food
scraps, which further reduces their environmental burden. However, the efficiency of insect farming is not without its
challenges. The environmental sustainability of insect farming heavily depends on the energy sources used for farming
infrastructure, including climate control, transportation, and processing. If these activities are powered by non-
renewable energy sources, the environmental benefits may be partially negated. Additionally, the mass production of
edible insects could lead to increased demand for resources like feed (particularly if insects are farmed on large scales
using agricultural crops), which could place strain on local ecosystems, similar to the problems faced by large-scale
agricultural systems.

Biodiversity and Land Use Considerations

Another critical aspect of environmental sustainability is the effect of large-scale insect farming on biodiversity and land
use. While insect farming uses less land than livestock farming, large-scale industrial insect farms may still contribute to
habitat disruption, especially if insect farming operations require significant land or the cultivation of feed crops. The
expansion of insect farming could, in some cases, compete with natural habitats or agricultural land that could otherwise
be used for growing food crops directly for human consumption. Additionally, while insect farming is generally
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considered less resource-intensive, the long-term sustainability of using feed crops like soy or maize to sustain insect
populations could have indirect negative consequences for biodiversity.

Waste and Circular Economy Potential

One of the most promising aspects of edible insect farming is its potential to be integrated into a circular economy.
Insects can be fed organic waste, including food scraps and by-products from agricultural or food industries, reducing
the amount of waste sent to landfills and providing a nutritious protein source with minimal additional resource input.
This waste-to-protein cycle is particularly compelling from an environmental perspective, as it could reduce food waste
and provide a more sustainable protein source. However, the scalability of this model is still an area of concern. To truly
integrate insect farming into a circular economy, logistical challenges must be addressed, such as sourcing, processing,
and transporting organic waste in a manner that maintains the insects' nutritional quality.

Social and Ethical Implications

While the environmental benefits of insect farming are often emphasized, the social and ethical implications of insect
consumption are also important. In many cultures, insects are already a part of traditional diets, but in Western countries,
the acceptance of edible insects is still relatively low. The potential for insect farming to become a mainstream solution
to global food insecurity may hinge not only on its environmental benefits but also on its cultural acceptance and the
ethical treatment of farmed insects. While insects generally require less humane consideration than traditional livestock,
the industrial-scale farming of insects raises questions about the welfare of the animals, particularly in large, factory-like
settings. Furthermore, the rise of insect farming for commercial purposes could potentially alter traditional food systems,
displacing small-scale, sustainable agricultural practices with industrial farming methods. While insect farming is seen
as a step toward more sustainable food production, the commercial model that emerges will likely determine whether it
truly contributes to environmental sustainability or exacerbates issues related to industrial agriculture, such as
concentration of production, resource depletion, and inequitable access.

The environmental sustainability of edible insect farming has gained significant attention as a potential solution to the
growing challenges of food security, climate change, and resource depletion. Scientific research into the environmental
impacts of insect farming has highlighted several key areas where this form of food production could offer substantial
ecological benefits compared to conventional livestock farming. However, it also raises questions regarding scalability,
energy requirements, and resource management. Below is a scientific discussion of the main factors influencing the
environmental sustainability of edible insect farming.

Greenhouse Gas (GHG) Emissions

Comparative Emissions of Insects vs. Livestock:

The environmental footprint of food production is heavily influenced by the greenhouse gases emitted throughout the
supply chain. Livestock farming, particularly ruminants like cattle, is a major source of methane (CHa4), a potent
greenhouse gas. In contrast, insect farming generates significantly lower levels of GHGs. Crickets, for example, emit
minimal methane and no nitrous oxide (N20), two gases associated with livestock manure. The low-emission profile of
insects means that insect farming has the potential to play a critical role in reducing global GHG emissions, especially if
scaled up to replace conventional protein sources. However, it is important to note that the production of insects, like
any agricultural system, is not entirely free of emissions. The processing and transportation of insects could generate
some GHGs, particularly if fossil fuels are used in farming infrastructure. Therefore, the environmental benefits of
insect farming are heavily dependent on the energy sources used in its operations.

Land Footprint:

Insect farming requires a fraction of the land area compared to conventional livestock farming. For example, a study by
Oonincx and de Boer (2012) concluded that crickets require just 1.8% of the land needed to produce the same amount of
protein as cattle. By reducing land use for food production, insect farming could decrease the need for land conversion,
such as deforestation for pasture or feed crops. This could help preserve natural habitats and biodiversity, especially in
regions where agriculture is a major driver of habitat destruction. However, large-scale insect farming may not be
without environmental consequences. The intensive farming of insects could contribute to land degradation if large-
scale farming operations are not managed sustainably. Furthermore, there is a concern that scaling up insect farming to
meet global protein demands may necessitate the cultivation of feed crops such as maize or soy, which can lead to
monoculture farming and associated biodiversity loss. A sustainable approach to insect farming should focus on using
organic waste streams or by-products as feed rather than diverting agricultural land to produce crops specifically for
insects.

Insect Farming as a Waste-to-Protein System

A compelling aspect of edible insect farming is its ability to integrate into a circular economy by converting organic
waste into valuable protein. Insects can be fed on food scraps, agricultural by-products, and organic waste, which are
otherwise discarded in landfills or incinerated. This not only reduces the environmental impact of food waste but also
creates a sustainable protein source with minimal resource input. The black soldier fly (Hermetia illucens), for instance,
has been shown to efficiently convert food waste into biomass, producing protein-rich larvae that can be used for animal
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feed or human consumption. However, the feasibility of scaling up this circular model depends on several factors,
including the availability and quality of waste streams and the logistical challenges associated with collecting and
processing organic waste. Additionally, concerns over contaminants in the waste materials, such as pesticides or heavy
metals, must be addressed to ensure that insects raised on waste are safe for human consumption.

Energy Use in Insect Farming

While insect farming offers substantial environmental benefits in terms of feed efficiency and emissions reduction, the
energy demands of insect farming operations could undermine its overall sustainability. Insect farming often requires
controlled environments to maintain optimal breeding conditions, particularly in regions with extreme climates. These
controlled conditions involve heating, cooling, and ventilation systems, all of which require energy, often derived from
fossil fuels. Recent research has explored the potential for reducing the energy intensity of insect farming by using
renewable energy sources or improving energy efficiency through technological innovation. For example, integrating
solar energy into insect farms could lower the carbon footprint of farming operations. However, until these systems
become more widespread, the energy requirements of insect farming remain an important consideration in its
environmental sustainability.

Comprehensive Lifecycle Assessments (LCAS)

To fully understand the environmental sustainability of insect farming, a lifecycle assessment (LCA) is crucial. LCA
examines the total environmental impact of insect production, from feed sourcing to farming, processing, and
transportation. A study by van Huis (2013) found that crickets have a much lower environmental footprint than cattle
and pigs when considering factors such as land use, water consumption, and GHG emissions. However, similar LCAs of
other insect species, such as mealworms or grasshoppers, may yield different results based on farming methods, feed
types, and energy sources used. A comprehensive LCA helps to identify hotspots in the insect farming system that may
require improvement, such as feed production or energy consumption, and can guide strategies for minimizing the
environmental impact of insect farming at large scales.

Conclusion

In conclusion, the environmental sustainability of edible insect farming is a multifaceted issue. While insect farming
offers notable advantages in terms of resource efficiency, lower emissions, and waste reduction, it also presents
challenges in terms of energy use, feed production, and the impact on biodiversity and land use. The success of insect
farming as an environmentally sustainable solution will depend on how these challenges are addressed, as well as its
ability to be integrated into a circular economy that reduces food waste and increases food security. Moreover, the
broader social, ethical, and cultural dimensions must also be considered in assessing the role of edible insects in future
food systems. If approached thoughtfully, edible insect farming could become a key component of a more sustainable
and resilient food system, but it is clear that careful planning and critical evaluation are necessary to ensure its true
environmental sustainability. The scientific consensus on the environmental sustainability of edible insect farming
indicates significant potential benefits, particularly in terms of resource use efficiency, reduced greenhouse gas
emissions, and land use. Insects are highly efficient in converting feed to protein and require minimal water compared to
traditional livestock. However, the environmental impact of insect farming is not negligible, and challenges remain in
terms of energy use, feed sourcing, and the scaling up of operations. To fully realize the environmental benefits of insect
farming, a holistic approach must be adopted, addressing energy requirements, sustainable feed sourcing, and the
integration of circular economy principles. Insect farming, if managed sustainably, could be a vital component of future
food systems, offering a scalable solution to the growing demand for protein while mitigating the environmental impacts
of conventional animal agriculture.
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