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Background  
Sustainable packaging companies claim to be compostable, but usually not without an industrial 
composting facility. How can we make these products more easily compostable at home?  

These experiments I did had two overall objectives: 1) to assist in decision making when speaking with local 
restaurants about what sort of sustainable food packaging they should use, 2) determine which method of 
home composting worked the fastest and quickest with minimal effort. 

The methods tested were vermi(worm)-composting, mealworm composting and mushroom composting. 
Traditional composting was not explored here since due to a recent move followed by work-from-home 
requirements, Plant Chicago did not yet have a composting system set up. 

I contacted five sustainable packaging companies and requested a sample box to test the home 
compostability of the packaging. Four out of five of these companies responded and sent us their sample 
packs. One package never arrived and two companies it turns out source their products from World Centric. 
By the end of the month, Eco-Products and World Centric had delivered us their sample boxes.  

 

Figure 1. World Centric and Eco-products sample boxes 

For the vermicomposting method, I used the already established worm bins Plant Chicago had.  The 
mealworm bin was replenished with a fresh order of the critters. Mushroom composting took several forms. 
First in an outdoor patch with a donation and help from the Chicago Social Mycology working group, and in 
a faster paced experiment using oyster mushrooms bought a market. Below are the methods and results 
obtained through these experiments to decompose these products effectively to where we could call them 
“home compostable” with minimal effort. 

   



Methods 
Each of the products were treated the same prior to testing. The packages were separated by brand and 
product type, each were cut into small pieces and sterilized in boiling water. Below, the methods used to 
compost the packaging products are explained in further detail. 

 

Figure 2. World centric and Eco-products clamshells prior to shredding and composting. 

Vermiculture Compost 

The pieces of packaging were separated in the worm bin to determine decomposition at the end of the 
summer, this is shown in Figure 1. The vermiculture bin was checked once per week to check humidity and 
health of the bin. Plant Chicago staff disposed of organic waste in the bin to simulate an at-home 
vermiculture setup. After the first week all of the packaging suffered a slight yellowing. I left the packages to 
compost for a total of 39 days.  

 

Figure 3. Shows vermiculture bin being used to test the vermicomposting ability of sustainable products. The bin in the middle 
shows how the soaked torn up packaging was placed inside the bin. Tape marks the name/brand of the product, location within 
the bin, and date added. 

   



Fungi: Oyster Mushroom Composting 

Early on in my experiment with the mushroom patch, I realized that the mycelium didn’t successfully 
colonize the straw. Due to the lack of growth from the straw section of the mushroom patch, I developed 
another faster-paced experiment that should show the inoculation abilities of the sustainable packaging. I 
decided to use four substrates: cardboard, The Eco-Product sugarcane-based clamshell and the World 
Centric Plant fiber 90 day compostable clamshell and 180 day compostable clamshell. I threw in cardboard 
since it inoculates easily thus making a good comparison.  

Each of the products was shredded and were soaked in boiling water with a teaspoon of instant coffee. This 
made the color of the products brown making it easier to see mycelium growth and coffee is also thought 
to increase mycelium yield. Once the mixture had cooled, the coffee water was drained and the shredded 
packaging was put into small containers with oyster mushroom buds (these are the pieces people usually 
don’t eat). The pieces of oyster mushroom were sandwiched in-between the shredded products so that they 
would come into contact with as much substrate as possible. Small holes were also poked into the tops of 
the containers to allow for gas exchange.  Cardboard is known to be easily inoculated with oyster 
mushrooms so they will make for a great comparison to the sustainable products. The packages were 
labeled and put into a dark area to allow for inoculation. The concept is that the oyster mushrooms will 
colonize the substrate, and the duration of time it takes to colonize will determine which is more easily 
compostable with fungi. 

.   

Figure 4. Shows the different types of substrate in each container, each is labeled with the date and the type of product in the 
container. The numbers 90 and 180 are the number of days required to compost these products in an industrial facility according 
to the manufacturer. The green arrow in the left image points to a piece of oyster mushroom that is sandwiched among the 
substrate. 

These products were then allowed to inoculate for 10 days to determine which products the mycelium 
preferred.  

Meal Worms 

Meal worms were received on July 17th, and were placed into their enclosure. They were selected as an option 
because it’s well known that mealworms will consume and break down Styrofoam. We wanted to see if they 
would consume plant based packaging with the same vigor and see how much they could consume in a 
few weeks’ time. 



 

Figure 6. Shows small white pieces of Eco-product packaging, the World Centric packaging had the same result. This was after 
two weeks. 

After about one month with the packaging, the mealworms showed minimal interest in it as a food source, 
regardless of the moisture content or size. They ended up maturing into beetles and only nibbled on the 
packaging. 

[Note from Eric: As of this posting (late September), the mealworms seem to actually prefer the styrofoam 
in their enclosure over any of the compostable packaging.] 

 

Results 
Vermiculture 

After looking at the sustainable packages after two months of letting them sit in the vermiculture bin, I 
realized I had a few issues that I hadn’t expected. I had trouble differentiating the newspaper and 
packaging from each other! Three of the four products are the same color as the newspaper substrate (used 
to allow the worms to move freely, hold moisture, and minimize compaction) in the bin. This made it 
extremely difficult to say with 100% accuracy which piece of material belonged to which brand. And to make 
matters worse, the nature of the worms is to mix up the substrate they inhabit, redistributing most of the 
product throughout the bin. Luckily, the Eco-products Sugarcane cup was colored blue, this made it much 
easier to identify the pieces. This product was a “hot cup” used for hot temperature beverages and on the 
inside, it was lined with some sort of compostable parchment paper material. 

Of course with most of these kinds of studies, if we had more time to test let the materials break down 
further, we could have gotten a more exciting result. I would have liked to know how quickly the breakdown 
would be if we had more worms in the bin! As far as I saw, there must have been no more than 10 worms in 
the vermiculture bin. Overall though, I was happy with the results! The packages broke down well and I’m 
going to leave them in the bins since they worked well as a substrate for the worm bin. The worms get most 
of their nutrients from the food scraps, the packaging is most useful as a medium for the worms and other 
macro-organisms to move around. As you can see the packaging has worm casts on it, which shows the 
worms have been actively near the packaging. 

If I was to do this experiment again, I would do it on a smaller scale. I would have new smaller and multiple 
bins, using the same number of worms, and instead of newspaper; I would use different types of 



sustainable products in its place. This would make it impossible to confuse what material was and make it 
easier to confirm which material was decomposing faster. 

 

Figure 7. Images show the decomposed packaging with labels detailing information of product and date of introduction into 
worm bin, pictures taken on August 7th 2020. 

 

Figure 8.  Images show the decomposed packaging with labels detailing information of product and date of introduction into 
worm bin pictures taken on August 7th 2020. 

Oyster Mushrooms Inoculation 

After the 10 days of inoculating, there was an identifiable difference in the amount inoculation that had 
taken place in the chosen substrates. I found that all four of the sustainable packaging substrates were at 
least somewhat inoculated by mycelium, I took pictures and checking the efficiency of inoculation. The 
cardboard inoculated rapidly as expected. The Eco-products Sugarcane clamshell, which according to the 
Eco-products website takes about 180 days to break down, was the least successful of the four substrates. 
The mycelium inoculation was somewhat successful, but when I tried to remove the substrate from the PLA 
container it fell apart onto the ground (the repercussions of this will be shown in a figure below). The World 



Centric substrates were nearly as inoculated as the cardboard, the 90 day in particular was completely 
colonized inside and out. 

 While I was inspecting my work Eric (my supervisor) had an idea to dehydrate the inoculated substrate.  

[Note from Eric: The idea behind dehydrating the substrate was to get a sense of just how densely each was 
colonized. Once dry, a densely colonized mass would hold together more effectively than one that was only 
sparsely colonized.]  

I started by taking the inoculated substrates out of their containers. Since the Eco-product sugarcane 
clamshell was falling apart, I decided to not put it in the dehydrator since it wouldn’t serve any purpose. The 
other three products: cardboard, World Centric 180 day and World Centric 90 day (the 90 day and 180 day 
relate to how long they are meant to break down in industrial composting facilities) were stable enough to 
put into the dehydrator over the weekend at 150 degrees F. This dehydration attempt was successful in that 
the completely colonized substrates became hard and the mycelium had acted as a sort of glue; while the 
less colonized substrates quickly fell apart crumbling to the floor. 

One of the outcomes we hoped to find by the end of my internship was to see what method of composting 
worked the fastest at home. My internship ended before I had time to test this, but since the inoculation 
process only took a few weeks; I’m curious how the worms would react to the mycelinated substrates. In my 
research, I’ve read a lot about how worms and other soil organisms love the enzymes different mycelium 
produces.  I hypothesize that the soil-dwelling organisms would break down the mycelinated substrate 
faster than the “plain” substrate that was soaked for 24 hours before the worm bin introduction. 

 

Figure 9. Shows on the left shows ECOPRODUCTS Sugarcane clamshell after 2 weeks of colonization before I tried to remove it 
from the container. Image on the right shows the same substrate a few days later after falling into the ground. The contaminated 
humid environment led to extreme mold growth over the course of a few days. 



 

Figure 10. Shows the World Centric 90 day clamshell on August 1st two weeks are inoculation. The image on the right shows the 
transformation after being dehydrated. It ended up being more compact than the cardboard. 

 

Figure 11. Shows the cardboard two weeks after inoculation and after being dried in the dehydrator, it was very hard and felt dense. 

Mealworms 

The mealworms experiment was unsuccessful, the meal worms ended up maturing and only nibbled on the 
packaging. At least it is now known that this method will likely be unsuccessful if repeated in the same 
manner. 

 

Conclusions 
The results of this experiment show that fungi prefer plant fibers rather than sugarcane, which is not 
shocking. But this does mean that sugarcane-based packaging may take longer periods to fully compost in 
home compost scenarios. If I had more time I would continue this experiment to determine how quickly the 
inoculated substrate will decompose in a compost pile. 

The worms successfully degraded the packaging from both companies. But, the waxy parchment paper 
covering the “hot cup” slowed down the breakdown of the cup. Further exploration is needed to determine if 
this decomposition process can be sped up. 



This experiment was ultimately successful. It should be understood that composting is a long process and 
if these experiments had more time; more analysis needs to be done on the composability of the ability of 
these substrates. 

Thanks for all the help, Eric! 
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