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Overview
Biogas is Canada’s quiet achiever. More than 270 biogas projects 
currently operate across Canada, producing reliable and clean energy 
for communities, farms, homes and businesses. How much exactly? 
In 2020, our sector produced 6 million Gigajoules of energy through 
renewable natural gas (RNG), 260 million m3 of biogas for heat and 
direct use, on top of providing 196 Megawatts of clean electricity 
capacity.

Biogas Energy Usage

Operating Biogas and RNG Projects in Canada

Biogas and RNG Energy Capacity

Biogas and RNG in Canada
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Biogas Benefits: Environmental and Economic
Biogas is a renewable fuel used for heat, power, and transportation (see Figure 1). It is commonly used 
around the world to manage materials such as waste and residuals from agricultural and industrial 
sectors, municipal source separated organics (SSO), sewage sludge and livestock manure. There has 
been a growing interest in standalone facilities that break down organic matter in an oxygen-free 
environment to create biogas, referred to as anaerobic digestion (AD). When biogas is cleaned and 
upgraded, it is referred to as renewable natural gas, a direct substitute for fossil-based natural gas 
which can be injected directly into the natural gas grid or used for direct use in any traditional natural 
gas consuming application or vehicle. 

Figure 1 – Benefits of Biogas and Anaerobic Digestion
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Biogas offers important environmental benefits, one of which is a significant reduction in greenhouse 
gas (GHG) emissions. Biogas projects help to reduce GHGs in two ways: 

• By capturing the methane (21 times more potent than carbon dioxide (CO
2
) as a GHG) being 

released from organic waste in landfills and manure storage, which would otherwise be 
released into the atmosphere, accelerating human-induced climate change; and 

• By utilizing the methane to create a source of renewable energy that can replace carbon 
intensive energy derived from coal, oil, diesel or natural gas. This can be in the form of direct 
displacement in the pipeline by injecting RNG into the natural gas supply, in transportation by 
replacing diesel with RNG, or by generating electricity from biogas.

During anaerobic digestion and the RNG upgrading process, beneficial co-products are also developed. 
Nutrients are recovered that can be used to replace synthetic fertilizers and bio-CO

2
 is separated from 

the methane in the biogas. These co-products also contribute to GHG reductions when they are used 
as substitutes for fossil-derived fertilizers and carbon dioxide.

Aside from their GHG and climate benefits, biogas projects offer several other important environmental 
benefits, including: 

• Stabilization of nutrients

• Reduction of commercial fertilizers

• Protection of water quality

• Odour reduction

• Improved air quality

• Preservation of valuable landfill space

Biogas production also offers an array of interrelated economic benefits for farms, businesses and 
communities, including:

• Diversified revenue streams through the sale of renewable energy and organic waste  
tipping fees

• Job creation

• High-quality digestate for improved land management

• Cost savings and/or revenues for farmers, municipalities or waste management companies  
that own biogas facilities

• Bedding savings for livestock farms

• Potential carbon emissions credits
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Market Overview: Key Regions and Industry 
Trends
Thanks to a growing global awareness of climate change, an urgency to reduce GHG emissions, 
and the demand for more sustainable waste management practices and energy systems, biogas 
production is a small but growing industry in Canada. Biogas facilities are increasingly being identified 
as immediate solutions to the issues impacting our local communities and businesses. 

While biogas and RNG facilities exist in every province across the country, much of the growth in the 
biogas market is being driven by specific government policies, regulations and programs in a few key 
provinces, specifically British Columbia, Québec, and Ontario.

The early adoption of biogas in Canada was focused on its use for generating electricity. Over the last 
five years there has been a shift with a sharp rise in the number of biogas projects producing RNG.

As of 2020, the biogas that is generated by agricultural and industrial anaerobic digestion systems, 
wastewater treatment facilities, and landfill gas systems is either used to generate electricity, heat, 
direct-use applications, upgraded to RNG, or flared (Figure 2).

A number of federal and provincial policies, regulations, and programs have had a significant role in 
shaping the current market. A summary of these initiatives in no particular order is provided below. 
Initiatives currently being considered by government are also noted. 

• Carbon Pricing

• Clean Fuel Standard 

• Government Funding and Financial Support

• Renewable Natural Gas Programs

• Provincial Renewable Natural Gas Mandates

• Climate Change Engagement

• Organic Diversion Initiatives

Figure 2. Biogas End Use

Electricity generation (m3) • 29%

Upgraded to RNG (m3) • 16%
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Market Snapshot: Facilities, Feedstock, and 
End-Markets
As of November 2020, the number of operational biogas facilities in Canada was 279. Figures 3 and 4 
show the total breakout by facility type and location across the country. This includes: 

• 45 agricultural AD facilities, typically located on agricultural operations and processing organic 
materials generated from one or more farming operations as well as organic materials from 
grocery stores or restaurants (i.e. grease trap residuals).

• 9 industrial AD facilities, which tend to be larger than agricultural facilities and process waste 
and residuals from the industrial sector, and a wide range of residential and ICI organic 
materials (e.g., SSOs, etc.). These facilities tend to process larger volumes of material. 

• 18 manufacturing wastewater treatment facilities (WWTF) that process organic residuals 
associated with manufacturing operations (e.g., breweries cheese, meat, potato processors). 

• 108 municipal WWTF that process sewage sludge with anaerobic digestion as part of their 
treatment process.

• 99 landfill gas (LFG) capture systems that capture biogas from larger landfill sites through a 
 series of wells and pipes.

Figure 3. Number of Operational Biogas Facilities in Canada
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Figure 4. Location of Biogas and RNG Projects in Canada
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As shown in Figure 5, the majority (56%) of Canada’s operational biogas facilities are located in 
Ontario, which has a total of 155 facilities . The provinces of Québec and British Columbia also 
represent a good portion of Canada’s biogas facilities, with Québec accounting for 14% of the total 
and British Columbia at 12%. In these two provinces, there are more LFG facilities than WWTFs.  

Figure 5. Distribution of Operational Biogas Facilities in Canada by Province 
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Market Outlook: Biogas Potential in Canada
While Canada’s biogas production has grown exponentially over the past ten years, every analysis 
is clear that the vast majority of Canada’s biogas potential remains untapped. A number of studies 
have been conducted over the past several years to calculate the available biogas resources across 
Canada. The most recent study commissioned by Natural Resources Canada and completed in March 
2020 by TorchLight Bioresources study calculates regional feedstock availability for RNG. This study 
identified that 155PJ of biogas energy from RNG is realistically available, the equivalent of 100 large 
hydro dams.

With existing biogas projects currently producing 6 PJ of RNG, 260 million m3 of biogas for heat and 
direct use, and 196 MW of additional clean electricity capacity, it suggests that Canada is currently 
tapping only about 13% of its easily-available biogas energy potential as seen in Figure 6. Meaning 
that the sector has the opportunity to bring more than eight times more biogas energy online. 

Figure 6. Feasible RNG Potential
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By far the biggest growth opportunity is in the agricultural sector, where crop residues and animal 
manure make up two thirds of Canada’s easily-available biogas resources (see Figure 7). Landfill gas is 
also a major opportunity, accounting for 21% of Canada’s biogas feedstocks. Wastewater treatment, 
source-separated organics and pulp mills also present important opportunities.

Figure 7. Current Biogas Utilized for Energy Compared to Potential 
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Barriers to Biogas and RNG Development  
in Canada
Despite its myriad benefits, there are a number of barriers to realizing the full potential of biogas 
energy in Canada. While some are common to all biogas projects, others are unique to specific waste 
streams, and all lie somewhere on this continuum in Figure 8.

Figure 8. Barriers to Investment and Development
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The primary barrier to growth and development of the biogas sector is weak or undefined policy. 
Shifting priorities impact project financing, risk tolerances and developer commitments. A dynamic 
and uncertain policy/regulatory landscape makes it difficult for biogas/RNG producers to make the 
necessary investments. Strong policy signals or policy framework such as a biogas/RNG strategy or 
mandate are essential to creating the right environment for adoption at the federal, provincial and 
municipal level. 

Other barriers to biogas and RNG development in Canada include:

• High capital investment and long-term operational costs

• Market competition for feedstocks

• Logistical barriers related to grid connection

• Inconsistent or burdensome institutional/policy 

• Lack of funding support

• Socio-cultural misconceptions or lack of awareness
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Canada’s Biogas Decade
The last decade, 2011-2020, saw enormous biogas growth in Canada. Driving this growth, initially, 
was supportive policies for biogas-to-electricity projects in Ontario followed by increasing demand for 
RNG in British Columbia, Quebec, Ontario and growing interest in Alberta.

With the right market signals and policies in place, Canada could efficiently tap eight times more 
clean energy from biogas. Tapping this unused potential, which includes everything from agricultural 
biogas resources in the prairies and Quebec, to landfill gas in Ontario, to municipal opportunities 
in British Columbia, and everything in between, the biogas sector has the ability to drive economic 
growth in every region of Canada. It also has the ability to secure significant reductions in greenhouse 
gas emissions, helping Canada reach its ambitious 2030 and 2050 climate goals.

Most signals point to the 2020s being an even more impressive decade for Canada’s biogas growth. In 
2030, we could be looking back on a decade that saw Canada multiply its biogas output exponentially. 
The resource is there, commercially proven and ready to be seized. 

To overcome the barriers facing the biogas sector and meet Canada’s full biogas potential, it will 
require clear market signals and policy alignment among the federal and provincial governments. 
Let’s put Canada’s bounty of agricultural, municipal and other organic wastes to work. Instead of 
releasing unabated methane into the atmosphere, where it dangerously accelerates climate change, 
let’s transform our organic wastes into an economically valuable, circular, net-zero-emissions energy 
resource. There are 279 successful Canadians projects that are already showing the way and we can’t 
wait to see what the next decade will bring.


