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With the ongoing climate crisis and amassing waste that leaches chemicals into our 

environment and releases greenhouse gases into the atmosphere, we are on the precipice of an 

environmental disaster. If we don’t find solutions to many of the ecological problems created by 

our industrialized society, we exacerbate the harm that human activities will have on the natural 

world. Requiring action on different scales across multiple sectors, a single material has stood 

out to me from its host of different flexible properties, its non-toxic and sustainable origin, the 

cost of production, and the ease of implementation.1 Mycelium fungal growth can be used as a 

substitute material for many products within top industries that produce the majority of waste 

that leaches into our environment and produces copious amounts of carbon dioxide in the 

process.2 Construction activities account for a huge percentage of worldwide carbon dioxide 

emissions and waste products as a result of cement production, which could be mitigated by the 

incorporation of mycelium within the construction sector.3 Different forms of plastic make up a 

large portion of the physical pollution in our environment as well, leaching around 8 million tons 

of plastic into the ocean every year.4 The dependence on plastic could be almost fully replaced 
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with the incorporation of mycelium in packaging and other products. Mycelium has the potential 

to mimic many of the same properties that plastic has with the use of different substrates or 

growing materials.5 In the future, mycelium will hopefully be able to phase out traditional 

materials to create new products with little to no carbon footprint or waste. 

Mycelium is a type of fungus that can be grown within a mold, using a host of different 

organic waste materials to feed on, creating a material that can be altered to suit various 

industrial applications. With the use of different substrate, or these waste materials, such as 

straw, corn husk, wheat bran, cardboard, sawdust, and many others - the final material will vary 

in its physical attributes, some making it denser and stronger, others making it more elastic and 

springy, and some even making it buoyant and able to float.6 This tailor-made aspect of the 

material makes it the ideal candidate for sustainable production, being able to conform to a 

variety of sectors.  Not only is mycelium a low-cost sustainable option as a material, but it has 

many inherent properties that make it perform better in some cases than traditional construction 

and packaging materials. This makes this fungi the ideal biomaterial, creating products that are 

biodegradable for many different industries. For example, many companies in recent years have 

been experimenting with mycelium growth for materials and found that it can be used to produce 

leather and fabric substitutes for clothing and shoes, furniture, paneling and insulation, 

packaging, medicine, cosmetics, sea buoys, and potentially much more. The material can be 

coated in natural waxes or oils to increase its hydrophobic properties and grown to any size and 

shape with the proper mold.7 The only limitation is the incubation period, where the form must 

be temperature and moisture controlled to result in optimal strength and density.8 The 
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possibilities for new design that produces low levels of carbon dioxide, are sustainable, and are 

easily biodegradable, without lasting impacts on the Earth, are extremely wide and varied with 

the use of mycelium-based materials. This fungus is accessible, low cost, non-toxic, and 

biodegradable (originating in nature and being 100% natural), making it an ideal sustainable 

material for replacing traditional materials that have proved to be detrimental to our 

environment. 

Within the construction sector, the concrete industry makes up a huge amount of global 

energy expenditure and greenhouse gas emissions. The process of calcination of limestone into 

lime in the production of cement releases large amounts of carbon dioxide, producing about 0.85 

tons of carbon dioxide for every ton of cement produced.9 This process also consumes large 

amounts of fuel and electricity. Along with emissions from concrete,  the majority of other 

building materials used today are toxic to humans and our environment. Wood sprayed or 

injected with insecticide treatments are highly toxic and can leach into rainwater and runoff into 

nearby water supplies. In the event of a fire, building materials like polyethylene and 

polyurethane foam insulation and polystyrene moulding release toxic fumes that lead to the 

majority of deaths during fires.10 The harmful effects of the construction industry are extremely 

evident from the toxicity of materials, to the amount of energy and greenhouse gases that are 

released in producing these materials. To reduce the effect that these construction materials have 

on our planet, we must find solutions to reduce the amount that they are used as a whole, using 

sustainable and nontoxic alternatives to replace much of the value that these traditional materials 

hold within the construction industry. Though it is unlikely that mycelium alone can fully replace 

these materials, it can be used to reduce the amount that we depend on traditional construction 

10 (Pacheco-Torgal and Jalali) 

9 (Maraveas) 



materials. Mycelium can be used to create bricks, paneling, insulation, and much more, holding 

inherent insulating, fire-safety, termiticide, and hydrophobic properties that can be seen in some 

instances to perform better than traditional materials. Different properties of mycelium can be 

enhanced to perform better in certain conditions without the added use of chemicals or toxins by 

altering the substrate material that the fungi feed on, as well as adding a natural wax or oil to the 

surface to increase its durability. The strength of mycelium is comparable to that of gypsum and 

polymer (extremely common interior materials in buildings) and is denser than gypsum. It is also 

around 20-30 times cheaper than each of these materials per kg.11 Mycelium can be utilized 

within the construction sector to reduce the amount we rely on traditional building materials, 

offering cheaper and easier production, no carbon emissions within the process, and a nontoxic 

product material that reduces pollution within our environment.  

Plastic contributes to the majority of waste in landfills and waterways, causing pollution 

on many different scales and leaching potentially harmful chemicals into our environment and 

many of our food sources. The problem with plastic is that its production using petroleum means 

that it cannot naturally decompose. Without any natural processes in the environment able to 

break down the strong chemical bonds within plastic, it remains in the environment for decades 

to centuries. It breaks down into smaller pieces over time, is eaten by animals, and becomes 

extremely difficult to detect and dispose of.12 Though it seems like these problems can be solved 

by recycling, in reality, less than 15% of plastic packaging actually gets recycled in the United 

States, leaving the rest to accumulate in landfills and our environment.13 This may be due to the 

fact that the cost of recycling is higher than the costs of the energy to produce plastic, and store it 
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in landfills, leading to much higher rates of plastic ending up as waste. Instead of contributing to 

this cycle of irresponsibility and pollution, utilizing non-toxic and biodegradable alternatives to 

plastic will reduce the amount of waste that we produce and contribute to a healthier 

environment as a result. By phasing out petrochemical-based plastic use in the packaging of 

everyday objects, we will reduce the build-up of waste plastic that can’t be recycled. This can be 

done by creating these products out of mycelium fungal growth, a biodegradable material that 

releases no greenhouses gases in the process of its creation, grows within a mold, and can be 

adapted with the use of different substrate, or food for the fungi when it is growing to have 

different properties in the final material. It is also a cheaper alternative to these traditional 

materials, and it is sustainable as a grown bio-material, so there is an unlimited supply. 

 The scientific concepts I plan on focusing on throughout my term project are how fungal 

mycelium can provide a sustainable (without producing greenhouse gases during their creation) 

and non-toxic alternative to traditional building materials like foam, gypsum, polymers, and 

concrete, how replacing plastics with mycelium can mitigate the amassing waste from plastics 

and allow for the creation of new products, and how we can use mycelium to produce products 

solely with organic and biodegradable materials to reduce further waste production. These 

concepts have guided my research of mycelium in finding a number of different ways in which 

the growth of this fungi can be used to create different products for various purposes. Focusing 

on the substitution of traditional, polluting materials in my project, I wanted to look at the most 

polluting industries and find solutions to the problems that they create. I have found that the 

versatility of mycelium gives it the potential to be implemented across the construction industry, 

the plastics sector, and looking towards a future with zero waste production processes. 

Addressing these three challenges in my work is meant to highlight the use of alternative 



materials and sustainability within design and hopefully inspire others to create with mycelium 

or other biomaterials to reduce the impact of their designs on the environment. My term project 

will address the pollution and harm created by production worldwide and offer a solution in the 

form of mycelium-based design. 

Throughout my research, I have decided on three different options to present my findings 

on the numerous properties and applications that mycelium could have on a large scale across 

different industries. With an emphasis on demonstrating the ease and accessibility of creating this 

material, I could create a video documenting the process that I undergo to create a block of 

mycelium, then bring this block to class and show the viability of the final product. This plan 

would show the ability to create new products with zero waste using mycelium and work well for 

involving the class in the project and calling them to try to create mycelium themselves and use 

it within their designs. However, this plan is lacking an explanation as to why mycelium should 

be incorporated into different industries on a large scale, and only addresses how it is created. 

Creating something to explain this part of the project on top of the video and material may be too 

much work and may not be as viable as other options for my final project. Another idea I have 

for the final product of the term project is finding one product that should be replaced with 

sustainable materials and reproduce it completely with mycelium, from start to finish, to prove 

that this material can directly be used to replace specific items in our lives and make them fully 

sustainable. This idea demonstrates my main point well, and shows exactly why we might 

incorporate mycelium into further projects and designs, and how it can replace plastics and other 

traditional materials heavily relied on in the creation of new products, but I feel that a single 

example might not showcase the variety of uses the material has. This is why I believe that 

creating three separate pieces of material out of mycelium, utilizing different substrates during 



the growing process will allow me to properly showcase the versatility of the mycelium material 

as well as how important it could be for achieving a sustainable future. These examples would be 

coupled with an infographic explaining the problem that each piece of mycelium solves, from 

construction material to packaging and insulation. This focus will tackle both how constructing 

this material works, as well as why we should implement it for different purposes, demonstrating 

my main scientific concepts and different ways to sustainably create new products for designers. 

Overall, research has revealed that mycelium can be used in a number of different ways 

to produce valuable materials that have the potential to reduce and mitigate harm to our 

environment through pollution and waste of traditional materials from different industries. 

Tackling the greatest polluting sectors like construction and packaging will allow the material to 

have the greatest benefit to our society and environment in transitioning away from toxic and 

non-degradable or recyclable materials that are produced with large amounts of energy and 

release greenhouse gases. By utilizing this key tool in design in the future, keeping in mind the 

benefits that it has to our environment and the harmful effects that traditional materials can have, 

I believe that great changes can be made for the better in our fight against climate change and the 

degradation of our natural environment across the world. It is innovation and the hunt for new 

solutions to fix problems that have arisen from polluting industries that have the potential to 

ultimately save our planet.  
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