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Organic Waste in Ontario 
The province of Ontario is in the process of shifting towards a Circular Economy – one where waste is 
minimalized through reduction and resource recovery. The goal of this effort is to reduce costs and the 
environmental footprint for Ontario made goods. 
 
Annually, Ontario produces more than 3.7 million tonnes of organic waste, including food, yard and 
agricultural waste. This organic waste represents approximately 32% of all Ontario’s waste which ends up 
in landfills, however, organic waste is also one of the easiest waste streams to divert from landfill through 
reduction efforts or traditional composting. Presently, Ontario is targeting a three-phase approach for 
reducing the amount of waste destined for the landfill, with a 30% diversion rate of all waste by 2020, 
50% by 2030, and 80% by 2050. As a result, both households and businesses will be responsible for 
implementing waste reduction strategies, while also promoting innovative technologies which can aid in 
the reuse of waste streams. 

GHG and Organic Waste 
Disposal of all waste within Ontario produces approximately 10 Megatonnes of greenhouse gasses (GHGs) 
annually. This is equivalent to the GHGs produced by more than 2 million cars and represents 4% of 
Ontario’s total GHG emissions (Fig. 1). GHG production from organic waste is comprised of two parts: 1) 
transportation of organic waste from producer to a landfill/compost facility, and 2) decomposition of 
waste at the landfill or compost facility. With the exception of on-site residential or agricultural 
composting, organic waste must be transported to a waste management facility, resulting in GHG 
emissions proportionate to the weight and volume of the waste, as well as the distance from the facility. 
Similarly, traditional waste management approaches (e.g. landfill or composting) act to decompose 
organic waste in a process which produces methane (landfill) or carbon dioxide (compost), both of which 
are important GHGs.  As a result, in order to reduce GHG emissions from organic waste, effort must be 
made to reduce the amount of waste produced, as well as divert waste from traditional waste 
management streams, through innovative onsite reuse or value added waste resource recovery for 
beneficial use. 
 

35%

30%

21%

7%

4%
3%

Transportation

Industry

Buidlings

Agriculture

Waste

Electricty

Figure 1. Overview of Ontario's GHG emission sources as of 2016. Ontario's total carbon footprint is 161 MT. Source: 
Environment and Climate Change Canada. (2018). National Inventory Report 19000-2016: Greenhouse Gas Sources and Sinks in 
Canada. 
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The Food Cycler – Organic Waste Solutions 
Food Cycle Science is an organic waste solution provider, focusing on onsite waste reduction. Providing 
both residential and commercial options, the Food Cycler, uses a combination of heat and mechanical 
action to dehydrate and breakdown organic waste, significantly reducing the weight and volume of the 
waste material. Once processed, the waste material is transformed into a dry granular powder-like 
substance and can be recovered and utilized as a nutrient source for a range of applications. Conceptually, 
this reduces or even eliminates the amount of organic waste which is produced. 

The Food Cycler commercial units range in 
size between 80-1000L with an ability to 
process from 65 lbs to 3300 lbs in a single 
session depending on the unit.  A single 
processing session can take 12-18 hours 
depending on the moisture content and 
structure of the feedstock. This allows 
operators to perform daily bulk runs of the 
system, limiting the need to stockpile waste 
onsite. Additionally, the Food Cycler unit 
provides a small footprint unit, making it 
suitable for onsite installation in retail or 
commercial spaces where space can be at a 
premium.    

The Food Cycler system is primarily designed 
to tackle issues related to the production of 
food waste. Primarily, the Food Cycler offers 
a method of reducing costs associated with 
waste hauling and tipping fees, which often 

range between $100 - $150 per tonne. However, by reducing and diverting the amount of waste destined 
for the landfill, the Food Cycler has a potential co-benefit of reducing GHGs associated with waste 
management. 

Resource Recovery and Beneficial Reuse 
Organic waste by nature – though variable – is high in 

beneficial growth nutrients. These beneficial nutrients form 

the basis for composting, as the decomposition of organic 

material can provide a rich material high in available growth 

nutrients. Similarly, un-composted food waste can provide a 

nutritious source of animal feed.  Although reduction of food 

waste is one of the best methods of reducing organic waste, 

recovering beneficial by-products from waste which cannot 

be reduced can provide both environmental and economic 

benefits, as these by-products can be reused on-site, given 

away, or even sold where markets exist.  By recovering and 

then reutilizing organic waste streams, this process 

contributes to the goal of developing a circular economy.
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Case Study – Ontario Grocery Store  
Optimizing a ‘farm to fork’ food strategy has been an objective within the grocery sector in recent years, 
through initiatives such as improved access to locally grown fresh and wholesome raw and prepared 
foods.  But the ‘farm-to-fork’ voyage represents only one part of the story.  What happens to the organic 
by-products generated by grocery 
stores that are unsuitable for 
consumption such as trimmings, 
expired and off-specification stuffs 
that pose a food safety risk?    

Retail grocers, serve as the face for 

the agri-food industry, and although 

often well-intentioned, grocers are 

often the least able to handle organic 

waste due to their small physical 

footprint and need to rapidly dispose 

of waste. Unfortunately, in most 

cases, these organic ‘wastes’ are 

placed into an on-site waste 

compactor and sent to landfill. In 

some cases where there is suitable space and infrastructure at the grocery store, organic wastes are 

separated on-site and sent to a compost facility or other beneficial end-use application such as an 

anaerobic digester.   

While there are conventional options to divert organic waste from landfills, such diversion generally 
requires off-site processing (e.g., composting).  These result in costs, GHG production and other 
environmental impacts associated with handling, storing, processing and transportation.  In addition, 
commercial agri-food retailers such as grocers are often space and resource-limited; leaving limited 
opportunity for what can be complicated organic waste management systems.  

What if there was an economic and viable option to manage these organic materials ‘on-site’ – one that 
could convert it back into a valuable soil amendment? 

Food Cycle Science (FCS) in collaboration with a local grocery store, have demonstrated the ability of their 
commercial Food Cycler unit to reduce direct costs to the grocer and GHGs produced in the disposal of 
organic waste.  

The goal of the demonstration project was to collect organic waste produced by the grocery store and 
divert the waste from landfill using the Food Cycler unit. Net GHG benefits were examined based on: 

 GHG emission and cost reduction due to organic waste diversion from landfills 

 The applicability of the by-product to displace chemical fertilizers as soil amendments. 

 Comparison of life-cycle emissions of the Food Cycler and traditional waste management 
approaches 

Processed organic material was collected and examined for beneficial growth nutrients to evaluate its 
potential to serve as an effective soil amendment. 
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Greenhouse Gas Offset 
The Food Cycler ES-300 unit demonstrated an ability to reduce the amount of GHGs produced when 

processing organic food waste, when compared to traditional disposal methods (e.g., landfill or compost 

facilities). It is important to note however, that the amount of GHG which is offset, relies in part on the 

capture and reuse of the processed material produced by the Food Cycler. In the waste handling and 

management process for grocery stores, organic waste must be collected at the store, transported as a 

bulk material (often with other non-organic forms of waste), and then buried as landfill or processed as 

compost.  Although the majority of GHGs produced through waste management is attributed to biogas 

produced during decomposition, GHGs are produced at each step along the waste management path.  As 

a result, any action which diverts organic waste from ultimately being moved offsite and processed will 

generally decrease the carbon footprint associated with food waste. 

Life Cycle GHGs and Energy Consumption 
Unlike, traditional methods of waste management, the Food Cycler does have two sources of emissions 

traditional methods don’t: manufacturing and shipping, and energy consumption. The Food Cycler is 

comprised largely of stainless steel, steel, rubber and plastic, with the production of these materials 

generating approximately 1,260 kg of CO2e (carbon dioxide equivalent), which although is significant, 

contributes only 20 g of GHGs per tonne of organic waste processed, when averaged out over the life span 

of the unit.  Furthermore, GHGs generated as a result of the manufacturing of a Food Cycler unit, are far 

less than those required in the manufacture of traditional waste management infrastructure, not 

accounted for in this study. Energy consumption by the Food Cycler unit was found to be approximately 

30 kWh/tonne of organic waste processed. The Ontario energy grid is supported by largely non-carbon 

based power sources (e.g., nuclear, hydro), while outside of Ontario, many provinces still rely more heavily 

on carbon-based energy sources (e.g., coal, natural gas, oil). As a result, in Ontario the operation of the 

Food Cycler only contributes 1.2 kg/tonne of CO2e, the Canadian average is 4.5 kg/tonne of CO2e. In both 

cases, the overall life-cycle contribution of GHGs from the operation of the Food Cycler is far less than 

traditional waste management processes. 

Nutrient Value of End Product 
Organic material processed by the Food Cycler 
was found to have levels of available nutrients 
comparable to that found in high-quality 
compost or livestock manure. Specifically, 
nitrogen, phosphorus and potassium found in 
the processed material, would allow the 
material to be used as a soil amendment for 
use in household or nursery settings. As a 
result, the beneficial by-product of the Food 
Cycler if captured, could be resold or 
distributed in place of existing soil 
amendments, which are often sold seasonally 
by grocery stores. This would not only prevent 
organic waste from being sent to landfill but 
also provide significant beneficial use. 
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Positioning for Market Adoption 
The Food Cycler not only provides a waste management solution for grocers, by greatly reducing the 
volume of organic food waste, but the end product produced also contains high amounts of useful 
macronutrients such as nitrogen, phosphorus and potassium.  As such, it presents grocery retailers with 
an opportunity to convert what is 
currently a ‘waste’ into a product 
with the potential to generate 
commercial value as a beneficial 
soil nutrient additive supporting 
plant growth.  This becomes a 
sellable material for grocers 
utilizing the Food Cycler, 
promoting a circular economy.  
This aligns very well with the 
strategic vision for many retail 
grocers, who already examining 
ways of both reducing costs while 
improving their environmental 
footprint. Minimal additional 
infrastructure would be needed 
by grocers to commercialize the Food Cycler material, as many already operate seasonal garden centres.  

The application of the Food Cycler technology is scalable to the entire agri-food sector as producers, 
processors and retailers, alike, all generate a significant amount of organic waste. Producers and 
processors in the agri-food sector are the largest generators of organic waste as significant waste is 
generated during the processing of refined (processed members of the agri-food sectors would provide 
the greatest amount of benefit by employing a Food Cycler unit, resulting in the greatest overall reduction 
of organic material destined for waste processing facilities. They would also be the largest generators of 
Food Cycler material, which although couldn’t be resold directly to consumers, may be packaged and sold 
through retail outlets or, used by producers as a farm fertilizer directly. 

At face value, the Food Cycler unit provides a small footprint unit able to significantly reduce the mass 
and volume of organic waste, prior to disposal through mechanical agitation and heat. The fine dried 
powder which is produced by the Food Cycler process, immediately, reduces the need to store 
unprocessed organic waste onsite, which may become odorous. Furthermore, the material produced by 
the Food Cycler unit can still be disposed of through tradition landfill or compost pathways, but with 
reduced transportation costs and tipping fees. As a result, even if it is not possible to recover the 
processed material, there remain several net benefits of the Food Cycler system. 
 
Producers and processors in the agri-food sector are the largest generators of organic waste as significant 

waste is generated during the processing of refined (processed) foods, or through the removal of lower 

quality produce. These members of the agri-food sectors would provide the greatest amount of benefit 

by employing a Food Cycler unit, resulting in the greatest overall reduction of organic material destined 

for waste processing facilities. They would also be the largest generators of Food Cycler material, which 

although couldn’t be resold directly to consumers, may be packaged and sold through retail outlets or, 

used by producers as a farm fertilizer directly. 


