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 1. PREAMBLE
 
1.1. QUEST (QUALITY URBAN ENERGY SYSTEMS OF TOMORROW) 
QUEST - Quality Urban Energy Systems of Tomorrow – is a national non-profit organization advancing educa-
tion and research for integrated energy systems (linking energy with land-use, buildings, transportation, 
waste, water and wastewater at a community, neighbourhood or site level) to develop and support sustain-
able communities in Canada. QUEST does research, policy analysis, outreach, and capacity building to assist 
communities, utilities, and the broader community-building sector.

QUEST’S MISSION:  
Mobilize community  
builders to create integrated  
energy solutions that are  
central to sustainable  
community development.

QUEST’S VISION:  
By 2030 every community in Canada is  
operating as an integrated energy  
system, and accordingly, all community  
development and redevelopment  
incorporates an integrated energy system.

{ {

FEDERAL/PROVINCIAL/ 
TERRITORIAL GOVERNMENTS 

(POLICY/STANDARDS/REGULATION/ 
CAPACITY ETC.)

COMMUNITY 
(MUNICIPAL &  
ABORIGINAL)

ACADEMIC  
COMMUNITY  

(KNOWEDGE)

NON-FOR-PROFIT/
NGO  

(CIVIL SOCIETY)

PRIVATE SECTOR 
(TECHNOLOGY/ 

INNOVATION/INVESTMENT  
& BUSINESS MODELS)

QUEST

3

QUEST is achieving its mission and vision by working with community builders to:
 • Encourage a balanced and informative conversation about energy;
 •  Support the development of expertise and capacity across Canada for  

integrated energy systems;
 • Prepare inclusive and independent applied research for the broader public interest; and,
 •  Create a collaborative framework for communities and key stakeholders to understand and to work 

on their energy futures.

WWW.QUESTCANADA.ORG
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WHO MAKES UP QUEST CANADA?
QUEST Canada is a collaborative network of 
organizations - from energy, technology and 
infrastructure industries, gas and electric utilities, 
all levels of government, civil society groups and 
community leaders, researchers and the consult-
ing community - actively working to make Canada 
a world leader in the design, development and  
application of integrated energy solutions.
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1.2. INTEGRATED COMMUNITY ENERGY SYSTEMS
Integrated Community Energy Systems (ICES) capitalize on cross-cutting opportunities and synergies  
available at the community level by integrating physical components from multiple sectors: 

 • Land use and community form;
 • Energy supply and distribution;
 • Water, waste management and other local community services; 
 • Transportation;
 • Housing and buildings;
 • Industry.

ICES describe projects that are driven by local issues and community stakeholders and are integrative in nature. 

The integration is threefold – first, integration among the various energy sources and technologies, energy us-
ers, distributers and producers within a community; second, integration of energy as it relates to other com-
munity services, including water, waste, transportation, land use, buildings, and third; integration of energy 
policy considerations, as these cut across municipal/provincial/federal mandates and priorities. 

1.3. BUSINESS CASE STUDY SERIES
While considerable momentum exists in Canadian communities for developing community energy plans and 
planning for ICES projects, there remains limited Canadian documentation about completed ICES accomplish-
ments. QUEST is working to break-down knowledge barriers and address this important information gap for 
researchers, developers, investors, and public and private sector decision makers.  

QUEST has engaged five of Canada’s top business schools to produce QUEST’s first Business Case Series  
featuring ICES initiatives in British Columbia, Alberta, Ontario, Québec and Nova Scotia. The Business Case 
Series is designed to bring forward the key factors contributing to successful ICES project implementation.

Each ICES business case describes the project, outlining key factors related to governance, financial, technical 
and economic aspects of project planning and implementation. Taken together, the series provides: 

 •  A vehicle for communicating the ICES concept to the business community and potential  
supporters of QUEST’s work; 

 •  An educational resource advancing knowledge of the financial aspects of ICES project  
planning and development;

 • A foundation for further business-related ICES research; and 
 •  A capacity-development and training tool for developers, municipalities, energy players,  

other project proponents and the investment community.
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  2. EXECUTIVE SUMMARY

This business case study examines the potential growth of an innovative energy source, renewable natural 
gas (RNG). The study documents the application process for two of Ontario’s largest natural gas utilities to the 
Ontario Energy Board in late 2011 to advance RNG as a new supply source under a regulated investment model. 
This case study undertakes to define RNG, identifies its key attributes, highlights its use in jurisdictions outside 
Ontario, and provides an in-depth analysis of its current and potential application within Ontario. The case study 
demonstrates that the creation of an RNG industry in Ontario could bring significant benefits to the province and 
contribute to meeting the government of Ontario’s greenhouse gas, energy efficiency and clean air targets.  

RNG represents an advanced approach to using organic materials, using established technologies to produce 
an environmentally responsible alternative to natural gas, delivering significantly lower emissions when sub-
stituting for conventional natural gas. 

RNG can be produced from a variety of local community sources, including agricultural waste, municipal 
organic waste landfill gas, forestry waste and other forms of biomass.  RNG can be used interchangeably with 
natural gas in combustion equipment for heating, electricity generation and as an alternative fuel for vehicles.  
In Ontario, potential access to RNG is plentiful, with 32 large landfill sites, 1.7 million head of cattle, 4.5 mil-
lion head of hog, and other large potential agricultural and forestry waste sources. While the supply potential 
is clearly there, the use of RNG is currently not being harnessed in Ontario. 

The case study reviews how the emergence of a RNG industry in Ontario can benefit from decisions to encour-
age the market establishment of a “home grown” Ontario fuel source. Early government support has been criti-
cal in advancing new forms of energy that can contribute to advancing job creation and local economic develop-
ment. In Ontario, the advancement of renewable electricity was moved forward with the passing of the Green 
Energy and Green Economy Act (GEA) in 2009.  The GEA was focused on establishing Ontario as a leader in the 
reduction of greenhouse gases from electricity generation, the advancement of energy efficiency in construc-
tion, and the establishment of a renewable energy market and associated manufacturing and services.  

An area not targeted by the GEA was thermal energy – in Ontario, one of the largest uses of energy in the 
province is for space heating and domestic hot water and other industrial processing applications1.   This case 
advances RNG as a way of addressing some of the outstanding challenges Ontario faces in meeting its ambi-
tious greenhouse gas, energy efficiency and clean air targets. The case study highlights how Canadian RNG 
initiatives, such as in British Columbia, are using RNG to meet alternative energy and greenhouse gas reduc-
tion objectives. 

The case study outlines how fuel sources, such as RNG, can directly contribute to supporting Integrated Com-
munity Energy Systems and Solutions (ICES).  For instance, local district energy systems could substitute 
natural gas with RNG. As well, by making use of local renewable sources of energy, energy systems become 
more reliable and effective through diversification and proximity to fuel sources. Similarly, RNG could displace 
solid biomass fuel sources that require long-distance hauling. The capacity for RNG as a community economic 
development opportunity is also reviewed. As a result of the fuel source opportunity being in nearly every 
community in Ontario, both public and private interests could choose to be active in supplying sources of RNG.
 
The applications by Union Gas Limited and Enbridge Gas Distribution to facilitate the emergence of a RNG in-
dustry in Ontario are noteworthy for the fuel source and economic development potential of RNG. At this early 
stage of RNG development in Ontario, the application by the gas utilities highlights their interest in working to 
be community energy systems builders.   Their applications makes clear that leadership from both the private 

1 Environmental Commissioner of Ontario. (2010). Annual Energy Conservation Progress Report – 2009. Vol 1.
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and public sectors will be required to establish RNG as a mainstream fuel for thermal and electricity genera-
tion applications. The application process for RNG suggests that without support from the province of Ontario 
and local municipalities, it is likely that the potential economic and environmental benefits of RNG will not be 
realized in the immediate interim for the province of Ontario.
 
 3. RENEWABLE NATURAL GAS: WHAT IS IT?

Renewable natural gas (RNG) is a renewable and carbon neutral energy source.2 It is also referred to as 
biomethane. When used in place of natural gas, RNG results in the reduction of greenhouse gas (GHG) emis-
sions. The production of RNG is distinct yet related to other bioenergy sources. It can, but does not neces-
sarily, rely on the same feedstock as traditional energy production from biomass, such as agricultural waste, 
forestry waste, and crop residue. Similarly, it requires an intermediary process of producing either raw biogas 
via anaerobic digestion systems or syngas via gasification.  However, RNG production is far more efficient than 
these traditional approaches yet it requires further refinements to the raw biogas or syngas in an upgrading 
system to allow for it to be injected into the existing natural gas pipeline network. Well-established technol-
ogy exists to upgrade the biogas or syngas to RNG. This ensures that this renewable energy source acts as a 
reliable and safe complement to traditional natural gas. 
 
3.1 A BIO-BASED ALTERNATIVE TO NATURAL GAS
RNG represents an advanced approach to using biomass and established technologies for the production of an 
environmentally responsive alternative to natural gas. Despite dating back well into history, the use of bio-
mass for energy production remains a significant element of the Canadian energy mix. It supplies about 4.7% 
of primary energy demand, the second largest source of renewable energy after hydroelectricity. The pulp and 
paper industry is by far the largest user of biomass and has approximately 1,700 megawatts (MW) of installed 
electrical capacity and burns bark, wood chips, sawdust, and black liquor (by-product of the pulp production 
process) to produce heat and power. Beyond the forest products industry, several independent power pro-
ducers (IPPs) generate power from the combustion of wood wastes and other biomass material. There are 
approximately 20 of these plants with an installed capacity of 378.1 MW.3  

There are several district energy (DE) systems in Canadian communities that provide heat and power via 
biomass combustion. Communities, such as Grande Prairie, Alberta, have invested in new DE systems fuelled 
by wood waste from nearby sawmills. In Atlantic Canada, existing DE systems have been modified to burn 
wood wastes; thereby lowering the region’s reliance on hydrocarbons. These systems use wood pellets, the 
production of which has grown four fold in Canada, from 500,000 tonnes in 2002 to 2,000,000 tonnes in 2008. 
Canada also has a large and burgeoning fuel ethanol industry that produces approximately 238 million litres 
of ethanol each year, mainly from food crops, such as corn (65 per cent) and wheat (35 per cent). Currently, 
ethanol is used as an additive, mixed with gasoline in blends containing up to 10 per cent ethanol. Canada also 
annually produces nearly 100 million litres of biodiesel.4 It is important to note that as a result of federal man-
dates requiring 5% ethanol in gasoline and 2% renewable diesel in diesel fuels sold at the pump, biomass-
based fuels have benefited from significant financial and policy support.5 

Despite a long history of biomass use for energy production, Canada has only begun to embrace RNG as an 
environmentally responsible, biomass-based alternative to natural gas. This very recent shift in attention is 

2 Terasen Gas Inc. (2010). Biomethane Application. 
3  Canadian Centre for Energy Information. (2011). Biomass Energy in Canada. Retrieved at http://www.centreforenergy.com/

AboutEnergy/Biomass/Overview.asp?page=6
4  Canadian Centre for Energy Information. (2011). Biomass Energy in Canada. Retrieved at http://www.centreforenergy.com/

AboutEnergy/Biomass/Overview.asp?page=6
5  Canadian Environmental Protection Act, 1999. Subsection 332(1).
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in part due to increasing demand for natural gas as an energy source. In Canada, demand for natural gas has 
grown 40% from 1990 to 2008.6  Export demand has grown even more rapidly, increasing 155% over the 
same period. 

Increased demand has been driven by a number of factors, including: higher oil prices, expansion of natural 
gas production and distribution networks, improved greenhouse gas and air pollutant emissions profile for 
natural gas combustion relative to coal and petroleum fuels and the increased demand for natural gas as a fuel 
for peaking and intermediate electricity generation to complement intermittent sources such as wind tur-
bines and solar panel generation. The growing demand for natural gas has helped to make RNG particularly 
attractive since it can be blended with the traditional product and used in the same pipeline infrastructure 
with no difference for end use consumers. 

While the end use of RNG is indistinguishable from natural gas, the fundamental differences between them 
are its source and chemical composition in their raw forms. Natural Gas is extracted from below the Earth’s 
surface. As a result, upon combustion it releases GHGs that would otherwise be kept underground. While its 
composition can vary, the natural gas used in Ontario is comprised mainly of methane (>95%), with other ele-
ments, including ethane, propane, and nitrogen. Many of these trace elements are removed from the extracted 
natural gas before being injected into the pipeline as a commercial grade product. On the other hand, RNG is 
sourced from waste products that without treatment (such as the flaring of biogas at municipal landfills) or 
conversion (such as anaerobic digestion of agricultural waste) would naturally release methane into the at-
mosphere. Studies have shown the disproportionate impact of methane as a GHG by putting it at 21times the 
greenhouse gas warming potential than that of carbon dioxide (CO2).7  Thus, processing the waste into RNG 
provides an effective means to reducing these harmful emissions. In its pre-processed form as biogas, it can 
be composed of about 40% to 60% methane, 40% to 50% CO2, and various other chemicals depending on the 
waste used as the feedstock. Following the upgrade of the biogas, RNG has a composition virtually identical 
to conventional natural gas with methane content of over 95%. As a result, RNG can be used interchangeably 
with natural gas in combustion equipment, including furnaces, boilers and engines.

3.2 PRODUCTION OF REWABLE NATURAL GAS
Unlike other forms of renewable energy (i.e. solar or wind) the production and use of RNG, in many cases, 
requires less capital investment or change in consumer behaviour. The production process leverages existing 
knowledge and infrastructure. 

 3.2.1 SOURCING RAW BIOGAS
The first step of the production process involves sourcing raw biogas that is comprised primarily of methane 
(CH4) and carbon dioxide (CO2) with much smaller amounts of contaminants such as hydrogen sulphide (H2S) 
and ammonia (NH3). Trace amounts of hydrogen (H2), nitrogen (N2) and oxygen (O2) are also occasionally 
present in biogas. Usually, the gas is saturated with water vapour and may contain other particles andorganic 
silicon compounds (siloxanes). This biogas can be combusted as is done at many municipal landfills; how-
ever, due to its lower methane content, raw biogas has a lower energy density than natural gas (or RNG) and 
therefore produces less heat when combusted than an equivalent volume of natural gas. Table 3.1 illustrates 
the differences between raw biogas and RNG.

6 ICF International. (2010). 2010 Natural Gas Market Review.
7  Intergovernmental Panel on Climate Change. (2007) Retrieved at http://www.ipcc.ch/publications_and_data/publications_

and_data_reports.shtml.
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TABLE 3.1: Comparison of Biogas and Renewable Natural Gas8

The primary feedstock that could supply raw biogas includes processed agricultural and organic waste, 
forestry waste, crop residue, municipal organic waste, landfill gas and sewage waste. Costs can vary signifi-
cantly by feedstock and include sourcing, transporting, and processing the waste material. However, Ontario 
is well positioned for almost all feedstock options due to its large urban populations and mature farming and 
forestry bases which are connected by pipeline infrastructures.  

Biogas can be produced either via biological or thermochemical processes, depending on the moisture 
content of the feedstock and temperature of the production process. Whereas the biological process uses 
anaerobic digesters, the thermochemical process involves gasification. The costs involved with either of these 
approaches can vary considerably depending on feedstock and size of operation, but this part of the process 
represents the most costly capital investment in the production of RNG.

Anaerobic Digestion is a series of processes where microorganisms break down biodegradable material in the 
absence of oxygen at relatively low temperatures of 30°C to 55°C.9  It is already used in many municipal waste-
water treatment systems to reduce the volume of solid waste and produce raw biogas used on-site or flared. 
It is also commonly used for managing animal waste on farms. Almost any biodegradable organic material can 
be processed through anaerobic digestion. This includes biodegradable waste materials such as waste paper, 
grass clippings, food processing waste or spoilage, sewage and animal waste. 

After sorting or screening to remove physical contaminants, such as metals and plastics, from the feedstock, 
the material is often shredded, ground, or hydrocrushed to increase the surface area available to microbes in 
the digesters and hence increase the speed of digestion. The material is then fed into a digester vessel where 
the anaerobic processes take place.  The treatment involves four processes: (1) hydrolysis, (2) acidogenesis, 
(3) acetogenesis, and (4) methanogenesis. 
 
The biogas produced at landfills follows the same process as anaerobic digestion, but it occurs without human 
intervention.  In this case, biodegradable waste (e.g., organic wastes) breaks down naturally and produce 
methane gas (commonly referred to as landfill gas) that when not captured and treated represents a signifi-
cant source of GHG emissions. An important challenge presented by landfill gas in RNG production is that it 
often varies in chemical composition and involves removing other contaminants. Furthermore, the process is 
only economically viable for large-scale landfill operations. For example, concerns with chlorine and PCB com-
pounds has led California to prohibit injection of landfill gas. Interestingly, the Ontario Government mandated 
in 2008 that all large, active landfills in the province must collect landfill gas and either flare it or use it in 
some other manner.  This legislation makes landfill gas a more attractive source of biogas for RNG.10 

8 Terasen Gas Inc. 2010.
9   U.S. Department of Energy (2011). How Anaerobic Digestion Works. Retrieved at http://www.energysavers.gov/your_work-

place/farms_ranches/index.cfm/mytopic=30003
10 Ontario Regulation 217/08.
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II. Gasification is a thermochemical process that has drawn recent attention for its ability to produce electric-
ity from coal at a cleaner rate than traditional coal combustion in power plants. However, almost any type of 
organic material can be used as the raw material for gasification, including wood, other biomass sources and 
even plastic waste.11  Gasification relies on chemical processes at elevated temperatures of between 700°C to 
1800°C, which distinguishes it from anaerobic digestion. The process converts carbonaceous materials, such 
as biomass, into carbon monoxide, hydrogen and methane by reacting feedstock at elevated temperatures 
with controlled amounts of oxygen. 

Gasification does not involve combustion but instead uses intense pressure combined with oxygen or air to 
convert carbon-based materials directly into gas. The gasification process breaks these materials down to the 
molecular level, so impurities can be relatively easily and inexpensively removed. The resulting gas mixture is 
called synthesis gas or syngas and is itself, a fuel. Syngas may be burned directly but with a chemical composi-
tion of only 3% methane it has a much lower energy density relative to natural gas. As a result, conversion to 
RNG would also require further refinement through catalytic methanation. While often more efficient than 
anaerobic digestion processes, gasification is not currently economic or practical for most RNG projects due to 
the current state of the technology and its high up-front investment costs.12  

The Alberta Research Council has projected the potential methane production from each major waste feed-
stock across Canada.13  In this study, Ontario is favourably positioned with regard to each type of feedstock 
and it ranks third nationally with regard to the availability of resources necessary to embrace RNG. As is 
depicted in Figure 3.1, gasification presents a more effective process for sourcing biogas, yet it is envisioned 
that anaerobic digestion will be the main method used to produce biogas for RNG source over the next decade 
with gasification contributing afterwards. This projection is based on the availability of the technologies, prior 
use and acceptance by industry. 
 
 
 

 
 
 

 
 
 
 
 
 

FIGURE 3.1: Potential Methane Production from Waste (megatonnes/year)14 

11 Gasification Technologies Council. (2011). Gasification Facts. Retrieved at http://www.gasification.org/page_1.asp?a=85.
12  Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://

www.cga.ca/pdfs/RNGpotential.pdf
13  Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://

www.cga.ca/pdfs/RNGpotential.pdf
14  Alberta Innovates-Technology Futures. (2010). Note: Potential was based on the most appropriate technology for biogas 

production; where AD corresponds to anaerobic digestion and Gas to gasification.
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 3.2.2 UPGRADING BIOGAS TO RNG
In order for its injection into the existing natural gas distribution network, it is essential to remove unwanted 
elements from biogas or syngas to produce RNG, effectively making it indistinguishable from conventional 
natural gas. The primary processing is the removal of non-combustible gases, which in turn increases the 
heating value of the gas. Elements such as N2, O2 and H2 are removed and monitored to ensure that they are 
only present in such small amounts so that they do not impact the safety or the heating value of the gas. Other 
contaminants such as H2S, NH3, siloxanes, water vapour and other materials are filtered out to ensure that 
the end product is clean and safe for pipeline injection. In order to upgrade the biogas to natural gas quality, 
multi-stage cleaning and upgrading treatment are needed to obtain desired RNG and remove unwanted CO2. 
The cleaning and upgrading processes depend on the feedstock, biogas production process (anaerobic diges-
tion or gasification). Without this cleaning/upgrading, contaminants in the raw biogas would result in equip-
ment issues such as corrosion or fouling of burners and may also cause hazardous exhaust products.  The 
capital expenditure of the upgrading process is significantly less than that required for biogas production.15 
For instance, the capital costs for an average farm that chooses to produce RNG would be about $4.5 million, 
only $1.6 million of which would be allocated to the upgrading equipment.16   

The higher the methane content, the better the RNG will match natural gas and can be interchangeable in a 
common pipeline. Interchangeability is the objective and the upgrading process must ensure that the RNG 
has the appropriate (i) heat content, (ii) Wobbe index17, and (iii) chemical composition. Once deemed inter-
changeable, RNG could be blended with natural gas, transmitted and distributed through the pipeline network 
with no discernible difference to retail customers.  In Ontario, the potential to harness local feedstock to sup-
ply RNG production has been forecasted to potentially displace 18% of current residential, commercial, and 
industrial natural gas demand.18 

15  In 2010, the Canadian Gas Association and its member companies formed the Biomethane Task Force that consulted and estab-
lished an industry accepted guideline for RNG composition that would be accepted in Canadian gas pipelines. While the guide-
line is not a standard or requirement, it is being used as the basis for work in Quebec to establish a standard for biomethane 
pipeline quality.  More information is available through the Canadian Gas Association at www.cga.ca.

16 Electrigaz . (2011). Biogas Plant Costing Report.
17  The Wobbe index of a fuel gas is found by dividing the high heating value of the gas in Btu per standard cubic foot by the square 

root of its specific gravity with respect to air. The higher a gases’ Wobbe number, the greater the heating value of the quantity 
of gas that will flow though a hole of a given size in a given amount of time.

18  Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://
www.cga.ca/pdfs/RNGpotential.pdf
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  4. WHY DO WE CARE ABOUT RENEWABLE NATURAL GAS?
 
The value proposition created by injectable RNG is based on its potential to create significant environmental 
benefits that uses existing natural gas pipeline infrastructure and available technology without requiring  
any change to consumer behaviour. Furthermore, it takes a more responsible approach to managing waste 
that leverages the local supply of renewable resources and can create economic development opportunities 
for communities. 

4.1 ENVIRONMENTAL BENEFITS OF RENEWABLE NATURAL GAS
The primary environmental benefits of RNG come from (1) emission reductions and (2) fuel substitution. 
The potential reduction of 18.9 Mt CO2 per year or about 9.5% of Ontario’s total GHG emissions in 2010 is 
significant.19 The ability for producers or utilities to monetize these GHG reductions in the form of carbon 
credit could help subsidize the premium cost in producing RNG and possibly provide an additional stream of 
revenue. In sum, the environmental benefits of injectable RNG supports three of QUEST’s technical principles 
since it reduces waste, uses renewable resources, and uses the energy grid strategically in these efforts.20  
 
 4.1.1 EMISSION REDUCTION
Emission reductions are achieved through the capture of methane emitted from landfills and farm and animal 
waste. Left untreated organic material would typically decompose and release methane directly into the atmo-
sphere. Methane has a global warming potential (GWP) of 21 while carbon dioxide’s GWP is 1, which means 
that each molecule of methane has 21 times the impact on climate change as one molecule of carbon dioxide. 
This makes methane one of the major contributors to anthropogenic global warming. 

Utilizing RNG, similar to the combustion of biomass or raw biogas, for heating and other purposes does create 
carbon dioxide (CO2) but prevents methane from directly entering the atmosphere, which reduces overall 
greenhouse gas emissions. Since the feedstock for RNG is organic material then the release of CO2 is actu-
ally going to support its own regeneration in the form of new biomass. Therefore, the process truly supports 
renewable resources. As a result, RNG has been deemed to be carbon neutral since both combustion and life-
cycle emissions do not contribute any net greenhouse gases into the atmosphere. This ‘closed-loop’ process is 
depicted in Figure 4.2. Additional benefits of this process is that injectable RNG is able to use the current natu-
ral gas pipeline system, so that the energy grid is used strategically and additional resources are not needed 
for distribution to customers. Also, the feedstock processing and upgrading steps are mostly co-located and 
are close to the pipeline so costly and environmentally intensive on-land transportation can be avoided. 

 
 

 

19  Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://
www.cga.ca/pdfs/RNGpotential.pdf

20  The QUEST principles are the foundation of Quality Urban Energy Systems of Tomorrow (QUEST), which is an initiative focused 
on promoting an integrated approach to land-use, energy, transport, water and waste management in communities and urban 
centres, in order to address energy end-use and reduce greenhouse gases (GHGs).
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FIGURE 4.2: Closed Loop Carbon Cycle 

 4.1.2 FUEL SUBSTITUTION
Fuel substitution is equally important and applies when RNG can be used instead of or as a partial substitute 
to natural gas to reduce GHG emissions. This would be similar to using solar or wind generated electricity as 
a substitute for coal generated electricity. But in this case the gas sold to customers would likely be a blend of 
natural gas and RNG, which would be completely indiscernible to end use customers. The use of RNG would 
displace a carbon positive energy source in the form of natural gas with a renewable, carbon neutral energy 
source. The use of RNG as a substitute may prove to alleviate some of these concerns, as customers would be 
able to support a renewable alternative that is less environmentally sensitive. If a functioning market for RNG 
could be established it would promote natural gas supply source diversity and support the local community 
where the RNG is produced. In the case of Canada as a whole, fuel substitution represents the greatest reduc-
tion potential in GHGs (see figure 4.3).

 

 
 FIGURE 4.3: Source of GHG Emissions Reductions (% of total)21

21 Alberta Innovates-Technology Futures. 2010.



13WWW.QUESTCANADA.ORG

BUSINESS CASE
RENEWABLE NATURAL GAS – 
THE ONTARIO OPPORTUNITY

4.2 EFFICIENCY GAINS OF RENEWABLE NATURAL GAS
While there is no market for RNG in Ontario today, biogas is usually used in the production of electricity as 
part of the Green Energy Act’s Feed-in-Tariff (FIT) program. Several landfills, municipal waste treatment 
plants and farming operations have used raw biogas to generate their own electricity and feed it into the 
transmission grid. While these projects earn a premium (see Table 4.1) from the Ontario Power Authority 
(OPA) and may be preferred to other electricity generating sources, it is not the most efficient use of this 
energy. Rather, upgrading biogas to RNG for direct consumption can be between two and three times more ef-
ficient than converting raw biogas into electrical energy in a traditional electricity-only generating process.22 

 TABLE 4.1: Ontario FIT prices for Biogas23

Figure 4.4 illustrates how the same energy source used in two different applications can lead to very different 
results. First, the raw biogas has to be processed into a transportable form. The conversion process in an up-
grader from biogas to RNG is about 90% efficient, while converting to electricity using a reciprocating engine 
with no heat recovery the efficiency is closer to 35% efficient. The transmission losses are approximately 3% 
for gas and 6% for electricity. In its end use, homes are able to take advantage of all of the electrical energy, 
whereas gas losses are typically less than 8% for a high efficiency furnace. Considering both the relative effi-
ciencies of the conversion processes and end use, RNG is over two times more efficient when compared to the 
use of raw biogas in an electricity-only generation process.
 

22  If raw biogas was combusted in a combined heat and power (CHP) system it could be just as efficient since waste heat is ef-
ficiently used as part of the process. 

23 Ontario Power Authority. 2010.
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  FIGURE 4.4: Efficiency of RNG Production24 

4.3 ECONOMIC DEVELOPMENT BENEFITS FROM RENEWABLE NATURAL GAS
While the environmental and efficiency gains of RNG are considerable, the benefits that could come to those 
supplying the feedstock and raw biogas are substantial. The communities that would benefit from a function-
ing market for RNG are wide ranging and include both urban and rural interests. Ontario is well positioned 
to supply the industry with 32 large landfill sites, 1.7 million head of cattle, 4.5 million head of hog, and 
significant agricultural and forestry waste. As a result, the economic benefits may be widely distributed as 
both public and private interests could choose to be active in supplying the market with raw biogas for RNG 
production. Preliminary estimates suggest RNG produced from Ontario waste could supply about 18% of the 
total NG sold by province’s utilities.25  
 

24 Terasen Gas Inc. 2010.
25  Alberta Innovates-Technology Futures. (2010). Potential Production of Methane from Canadian Wastes. Retrieved at http://

www.cga.ca/pdfs/RNGpotential.pdf.
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  5. BUSINESS OPPORTUNITIES FOR UTILITIES IN RENEWABLE NATURAL 
GAS
The business models for injecting RNG into the pipeline network are still being established; utility firms in 
various jurisdictions have adopted a variety of approaches to benefit from the technology. Nonetheless, it is 
still relatively early in the RNG industry’s development and no optimal approach has yet been established. 
Plans to harness this form of energy have placed varying degrees of emphasis on managing the supply side, 
the demand side, or both. Regulatory authorities have not considered RNG relative to their involvement in 
renewable electricity, which has been a contributing factor in the  void in the RNG marketplace.
 
5.1 CANADIAN INITIATIVES
Given the significant biomass resources available in Canada, the use of biogas has been used for on-site electric-
ity generation at forestry operations or livestock farms and processing at active landfills. However, upgrading 
to RNG has significantly lagged behind developments in both Europe and the US. In 2010, FortisBC (then doing 
business as Terasen Gas Limited) in British Columbia took a significant step to develop a market for RNG and 
make it available to their customers. This move marks the first effort to commercialize RNG in Canada.

In the summer of 2010, FortisBC filed an application with the BC Utility Commission (BCUC) to introduce an 
“End-to-end business model for the acquisition of Biomethane supply and the sale of a renewable energy, or 
‘Green Gas’ offering to FortisBC Gas customers.”26 FortisBC would be solely responsible for the relationship 
between the customer and the delivery of the product that they consume. However, its business model would 
be quite different from that taken by utilities in both Europe and the US. Instead of simply seeking a price or 
preferential treatment for injecting RNG into the pipeline, it sought approval for a model that would not only 
include investments in the upgrading and injection of RNG but also the marketing of it to the end-consumer as 
a premium product that would come with an additional cost.  

According to their application, their model had three distinct steps:
 1.  Acquiring supply of RNG where partners are responsible for all collection of raw material and the 

facilities to produce biogas; FortisBC would be responsible for upgrading and interconnection, 
which would allow them to ensure the quality of the product and its interchangeability with natu-
ral gas. This stage was seen as providing flexibility in controlling and developing the supply side 
of the market. Furthermore, FortisBC was clear that they were not interested in owning the biogas 
production assets, which gets them away from the greatest capital expenditures necessary for the 
injection of RNG into their pipeline.

 2.  Selling RNG to residential and commercial customers who are interested in a cleaner alternative 
to natural gas. This stage of the business model would be rolled out over two phases with the first 
involving a 10% blend of RNG for residential customers beginning in October 2010 and the second 
a 10% blend of RNG for commercial customers beginning in January 2012. This stage was seen as 
meeting pent up interest on the demand side of the market that could be met in a matter of months. 
As a result, they saw themselves as ensuring “demand is met safely, reliably, and economically.”

 3.  Allocating and recovering the costs of the project. FortisBC saw “Green Gas” as a premium product 
that customer would be willing to pay extra for. Similar initiatives in the US where utilities market 
electricity from renewable sources as a premium product that some customers choose to pay more 
for. Customers that opted into the program would bear all the costs for the energy that they choose 
to consume, while all of FortisBC’s customers would bear the costs for making the project available 
(ie. costs associated with marketing, regulatory, administration). 

Driving FortisBC’s choice of an “end-to-end” business model were a series of factors, including government 

26 Terasen Gas Inc. (2010). Biomethane Application
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support for environmental issues, the supply of raw biogas and partners in the province, and strong customer 
demand for environmentally-responsive alternatives.

Government Support for environmental issues. FortisBC relied heavily on the province’s Clean Energy Act 
(CEA) as motivation for the “Green Gas” project. Although the CEA had not specifically mentioned RNG, it had 
laid out a “Bioenergy Strategy” that offered general attention to projects that utilize energy from wood waste, 
agriculture, renewable fuels and municipal waste. Figure 5.2 derived from the application and highlights the 
attention to detail that the firm placed in linking their proposal to the CEA in their effort to convince the regu-
lator to approve the effort. 

Substantial supply of raw biogas and partners. Since FortisBC had no interest in controlling the supply of 
raw biogas nor making substantial investment in processing assets (ie. anaerobic digesters, landfill gas cap-
ture equipment), it was essential that there was not only a significant feedstock supply but also partners that 
would be willing to take on considerable risk in supplying the processed feedstock. In 2009, prior to making 
the application to the BCUC, FortisBC issued a “Request for Expressions of Interests” (RFEOI) and received 9 
proposals in response. They continued to receive interest and by the time the application was filed, manage-
ment claimed that there were likely 20 partner projects that would fit what they were seeking for the “Green 
Gas” program. Based on their projections they expected they would likely be able to have about 1.9 and 4.8 
Petajoules (PJ) of RNG online by 2020.

As part of the application, FortisBC had identified two partnerships that would form their initial supply of 
RNG for the “Green Gas” program. The first was with the Columbia Shuswap Regional District (CSRD) who op-
erated a landfill in Salmon Arm, BC. In this partnership, FortisBC would invest in biogas upgrading equipment 
along with the distribution main and interconnection facilities, which includes gas quality monitoring, pres-
sure regulation and odorizing. Their proposed investment would total approximately $2.3 million and CSRD 
would invest $4.8 million to install the landfill gas capture, collection and flare system. This project would 
provide annual delivery of approximately 30,000 GJ or about enough RNG to serve 300 households. 

The displacement of natural gas with RNG would reduce GHG emissions by approximately 1,500 tonnes. The 
second project was with Catalyst Power Incorporated (CPI), which would invest in an anaerobic digestion 
system for processing organic agricultural waste in Abbotsford, BC. This partnership was slightly different in 
that FortisBC would not be investing in the upgrader but rather only in facilities required to measure the flow 
of gas and to ensure that the biogas quality meets pipeline specifications. As a result, their capital investment 
was only $600,000, while CPI would invest $5 million in the digestion, gas collection and upgrader technology. 
The injected RNG supplied would total about 84,000 GJ a year, which would displace natural gas use for about 
875 households. This would lead to a reduction in GHG emissions of about 4,000 tonnes annually. 

Customer demand for environmentally-responsive alternatives. In support of their application, FortisBC 
hired a marketing research firm to conduct a study in order to validate and evaluate the potential residen-
tial and commercial markets for a biogas program in BC, its market drivers, and factors affecting different 
price points. The residential survey consisted of 1,401 online surveys completed in the fall of 2009, while the 
commercial survey was conducted with 500 commercial customers in the winter of 2009. The findings of 
this report formed an important basis for its application as these findings had indicated strong support for a 
renewable energy-based program, in which customers can sign up for a portion of their gas use to come from 
the Company’s proposed RNG supply projects. There was also a strong preference among survey participants 
for a 10% premium to the commodity price, which would result in a 10% blend of biogas.  Figures 5.2 depict 
just some of the results that identify the overwhelming support that the surveyed FortisBC customers demon-
strated for RNG.
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 FIGURE 5.2: Should FortisBC invest in a RNG Program?27

In December 2010, the BCUC approved the application and provided FortisBC with an initial 2-year window 
to market green gas. The offering was launched to customers in June 2011; the details of its offering included 
a 10% RNG blend for an 11.7% premium over conventional natural gas.  This works out to an extra $0.53 per 
GJ or approximately $4 per month for the average home in the program.  Since this CSRD-led project will be 
late in coming online, the inventories of available RNG were lower than expected. As a result, FortisBC decided 
to have  a more passive marketing launch. Despite this fact, by August 2011 they had already signed up 412 
customers in a matter of months and remain very optimistic for the program’s future growth.
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

27 TNS Canadian Facts. 2009.
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  6. THE ONTARIO JOINT RENEWABLE NATURAL GAS APPLICATION 
 
The adoption of RNG in Ontario, Canada’s largest residential natural gas market, grew out of a joint effort 
by the province’s two largest Local Distribution Companies (LDC). With significant interest in developing 
alternatives to hydrocarbon-based energy sources in the direction of government policy on climate change 
and local economic development, Union Gas Limited (UGL) and Enbridge Gas Distribution Inc. (Enbridge) 
were motivated to identify projects that would help secure their firm’s multi-billion dollar investment in the 
province. RNG presented such an opportunity as it not only was in the spirit of the province’s ambitious Green 
Energy and Green Economy Act (GEA), but it also allowed their firms to continue to source gas locally and not 
stray too far from their core business strategies. Yet historically low natural gas prices and policy uncertainty 
in the province would present significant challenges to the firms’ effort. Nevertheless, in September 2011, the 
firms filed a joint application with the Ontario Energy Board (OEB) requesting approval for a modest program 
that would help create an industry for RNG in the province.28 
 
6.1 NEW INDUSTRY CREATION 
As of the fall of 2011, Ontario’s experience with RNG was limited. Both UGL and Enbridge had fielded re-
quests from potential suppliers of RNG, but under the current regulatory framework it would be impossible to 
economically satisfy such offers. Any attempt for the LDCs to bring together the potential supply and demand 
for RNG would be impeded by the fact that ever since the move to deregulate the industry, the two LDCs were 
restricted from entering into long-term supply contracts with residential and commercial customers nor were 
they able to pay the requisite premium that RNG suppliers would require. 

Long-term contracts would allow the suppliers to be able to make the requisite capital expenditure and realize 
the necessary return. The potential suppliers included farmers, municipalities, and landfill operators; all of 
these suppliers would need the certainty of stable cash flows to convince the financial community of the long-
term viability of these investments. Even if the LDCs were able to offer long-term contracts to these suppliers, 
the initiative would be difficult without a premium for the RNG. Under recent market conditions with NG priced 
around $4/GJ, the price of conventional natural gas was around $10 less than what would be required by RNG 
suppliers (see Figure 6.1 for recent price trends).  As a result, the current regulatory regime would make it dif-
ficult for the LDCs to enter the RNG market and supply their customers an environmentally friendly product.

28  “Renewable Natural Gas Application”, Ontario Energy Board Docket Number EB-2011-0242 (Enbridge) and EB-2011-0283 
(Union Gas).
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FIGURE 6.1: Monthly Average Residential Natural Gas Commodity Costs29 and Henry Hub Prices30 

in Cdnȼ/m3, Jan. 1999 – Nov. 2011

Supply of RNG in Ontario. Despite the challenges that were presented to the LDCs to supplement their  
current natural gas supply with a cleaner alternative, their geographical footprint in Ontario provided access 
to a substantial supply of the necessary feedstock. The province is well endowed with the necessary waste 
products to produce the biogas that could be upgraded and injected into the LDC’s natural gas pipelines.  
The key waste sources in the province are agriculture waste (60%), forestry residue (4%), and municipal 
waste (36%).31  

While anaerobic digestion processes are technically feasible for processing the feedstock , gasification is still 
at the laboratory phase and is considered too costly in the near-term despite its greater potential for process-
ing larger numbers of agricultural and municipal solid wastes, not to mention forestry residue and biosol-
ids that could not be processed using current anaerobic digestion technology. Over the short-term, 5.6% of 
natural gas demand in Ontario may be displaced by RNG (1,372M m3/yr of the total 2010 distribution volume 
of 24,250M m3/yr)32.  However, over the long- term, once gasification processes become commercially viable, 
approximately 18% of natural gas demand may be displaced by RNG. See Table 6.1 for a breakdown of the 
potential for RNG in Ontario.

 
 
 
 
 
 
 
 
 

29 Canadian Gas Association member companies websites, accessed December 2011
30 NYMEX average monthly converted to Canadian cents via St. Louis federal reserve monthly US/CDN exchange rate
31 Alberta Innovates-Technology Futures. (2011). Potential Production of Renewable Natural Gas from Ontario Wastes.
32 Ibid.
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TABLE 6.1: Potential RNG by LDC in Ontario33

Although the supply potential in Ontario is apparent, it is not being tapped for RNG production. The only facil-
ity designed for such use was a biogas cogeneration project at a Hamilton Wastewater Treatment Plant that 
had received support from the Ontario Electricity Financial Corporation (OEFC).34 This project allowed Hamil-
ton to lower its energy consumption, increase its energy efficiency, reduce greenhouse gases and minimize the 
amount of natural gas required to heat the wastewater treatment plant and wastewater digesters; all of these 
benefits were consistent with the objectives of GHG reduction and fuel substitution. Nevertheless, like most 
other biogas operations in the province, it had relied on generating electricity and/or heat capture rather than 
upgrading to an injectable form of RNG. In fact, Ontario had over 20 biogas facilities on farms or near food 
processing plants and many of the province’s landfills had used raw biogas to produce electricity rather than 
merely flaring it off. As of December 31, 2010, the Ontario Power Authority (OPA) has been managing 180 
megawatts (MW) of bio-energy contracts despite their inefficiency relative to upgrading the same biogas and 
injecting it into the NG infrastructure.35  

In addition to these biogas sources already being developed, the Ontario FIT program has created an incen-
tive for significant investment into electricity production from these sources. The program has offered an 
attractive 10.4 to 19.5 cents per kilowatt-hour (kWh) for projects ranging from less than 10 kilowatts (kW) to 
projects greater than 10 MW in size. Since its formation in May 2009, 127 bioenergy applications have been 
submitted with only 7 having been completed and connected to the transmission/distribution grids. With an 
an additional investment of between $0.5 million and $3.7 million36 in an upgrader and additional ancillary 
costs,  similar projects would be able to produce RNG and inject it into the natural gas pipeline (See table 6.2 
for a description of investments needed to upgrade biogas including the investment in an anaerobic digester, 
where necessary). Given the opportunity, these projects would be able to avoid the technical and often lengthy 
interconnection obstacles that persist in the Ontario electricity market and supply renewable energy by in-
jecting upgraded biogas in either UGL’s or Enbridge’s pipeline infrastructure. 

33 Alberta Innovates – Technology Futures. 2011.
34  Environment Canada. (2008). New Technologies or ‘Clean’ Technologies. Retrieved at http://www.ec.gc.ca/p2/default.

asp?!ang=En&n=AC4DF9C1-1.
35  Ontario Power Authority. (2010). December 21, 2010 – Program Update. Retrieved at http://fit.powerauthority.on.ca/decem-

ber-21-2010-program-update.
36  Electrigaz Technologies Inc. (2011). Economic Study on Renewable Natural Gas Production and Injection Costs in the Natural 

Gas Distribution Grid in Ontario.
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TABLE 6.2: Capital Costs Required for RNG Production37

Demand for RNG in Ontario. In addition to the RNG supply that Ontario could provide, the demand is also 
in place. Residential and commercial customers in the province appear to have an appetite for a natural gas 
product that included a blend of RNG and provides environmental benefits. Although neither the LDCs nor 
retail energy marketers provides such a product, a November 2010 market research study by Ipsos-Reid had 
identified demand for RNG.38 This two-phased study randomly surveyed 1052 residential customers and 500 
commercial customers on their concern for the natural environment, awareness of RNG, and support for a 
premium priced RNG product. While only a small proportion of customers were aware of RNG, there was little 
opposition to the LDCs adopting a proportion of RNG within their product offering (See figure 6.2 and 6.3).

 
 

FIGURE 6.2: Customer Awareness of RNG39

37  Electrigaz Technologies Inc. (2011). Economic Study on Renewable Natural Gas Production and Injection Costs in the Natural 
Gas Distribution Grid in Ontario.

38 Ipsos Reid. (2010). Bio Methane Survey: Residential & Commercial Natural Gas Customers.
39 Ipsos Reid. (2010). Bio Methane Survey: Residential & Commercial Natural Gas Customers.

Enbridge Union Gas
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FIGURE 6.3: Customer Support for RNG Program40

 
Of those few customers that had opposed adoption of an RNG program (either strongly or somewhat op-
posed), about half had claimed that their opposition was based on uncertainty surrounding costs or the 
potential for a rate increase. This should not come as a surprise considering the attention that the province’s 
renewable electricity programs had garnered around the time of this survey for its costliness to rate payers. 
Nevertheless, a majority of customers were willing to pay a premium for RNG supply so that their LDC could 
include a RNG component. Both residential and commercial customers held this support and the highest level 
was for a program with a 0.5% cost premium. However, a majority of respondents still backed a program that 
would lead to a 4.0% increase to rates. Table 6.3 reports the levels of support across a number of parameters.

 

 

TABLE 6.3: Support RNG Program Across Varying Price Premiums41

Interestingly, the demand for a RNG program in Ontario far outstrips that identified in a similar survey con-
ducted in British Columbia where FortisBC had already implemented a green pricing program for an RNG 
product. Yet, customers in Ontario will be unable to satisfy such demand unless both industry players and 
policy makers make a greater effort to help nurture this industry and support its creation.

Creating an Ontario RNG Industry. Despite the definitive demand for RNG and adequate supply of neces-
sary feedstock and interest by potential developers, the creation of a functioning market in Ontario will not 
develop organically. The inability of the LDCs to sign long-term contracts for the natural gas supply, the sig-

40 Ipsos Reid. 2010.
41 Ipsos Reid. 2010.
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nificant difference between the current price of conventional natural gas, and the premium the utilities would 
have to pay to RNG developers presently makes the emergence of the industry impossible. It is clear that if a 
RNG industry is to emerge from the current situation, then regulators and policy makers will have to play a 
significant role in the effort.  

The process of new industry creation rarely occurs without some role for policy makers and/or regulators. 
Organic growth of a new industry without government support is the exception rather than the rule. Many 
of today’s most ubiquitous technologies and their supporting industries benefited from both direct subsidies 
and institutional support or indirect backing in the form of government procurement practices or publicly-
funded research and development. Some examples include the development of semiconductors in Silicon 
Valley, flat panel displays in both the US and Asia, and renewable electricity technologies in the US.

Silicon Valley, which now takes much credit for the creation of the computer and information technology 
industry, greatly benefited from government research and funding at its emergence in the 1950s. In fact, until 
well into the 1960s this industry had no market for their products with the exception of the publicly funded 
defense and space industries. In the 1950s, the Army Signal Corps funded research into semiconductors while 
the Atomic Energy Commission were the first purchasers of supercomputers, which laid the groundwork for 
today’s PCs. Most importantly, the Air Force’s air defense project generated numerous innovations in comput-
ing design and production during the early 1950s including cheap manufacturing of computer memory, com-
munication between computers, and the use of keyboard terminals. Such support did not slow down, as the 
US Department of Defense remained the single largest purchaser of computer software well into the 1980’s; 
thereby ensuring a consistent market demand that fueled an ever-growing industry.

The flat panel display industry, which now produces display screens to practically every electronic interface 
we use (e.g., televisions, computers, phones), had a similar history with significant initial support from the US 
military. The Defense Advanced Research Projects Agency had worked with major industry players to develop 
a technology that could be used in military applications but would also have an obvious benefit to consum-
ers. While governments in Japan, South Korea, and Taiwan had provided significant subsidies to the flat panel 
display industry and relaxed anti-trust provisions to allow their firms to cooperate to enhance the production 
process to increase yields, improve the technology, and lower costs. Simply put, without such support the 
industry would not have been able to reach commercial viability as the production process was inefficient and 
unable to overcome technological obstacles that brought costs down.

Finally, renewable energy technologies have garnered significant support from the US Federal and States’ 
governments from the earliest stages of the their development until the recent commercialization over the 
past five years. Such support did not only come in the form of tens of billions of dollars of direct subsidies to 
the industry, but also significant government ownership, substantial funding of energy-related research and 
development at both government laboratories and post-secondary institutions, price controls, tax exemptions, 
mandated purchase requirements, and regulatory tools such as feed-in-tariffs, green pricing regimes, and 
renewable portfolio standards. Such efforts have allowed wind and solar power technologies to develop to 
the point that allows them to now effectively compete with traditional generating technologies and provide a 
significant engine for economic growth. Yet without this government support and the uncertainty over carbon 
pricing policy, the commercial viability of such technologies would be unlikely and the industry would still be 
struggling to emerge.

These three examples demonstrate the importance that policy makers can provide to help industries over-
come early challenges. The state of the RNG sector in Ontario represents such a case. Despite the presence of 
both abundant demand and supply, the industry will never emerge since the institutional framework pre-
vents the LDCs to effectively broker the transaction. For emergence and subsequent maturation, the industry 
requires suppliers of RNG to (1) be able to sell the RNG at prices that would provide for a reasonable rate of 
return and (2) have the requisite stability to ensure they could attract the capital required to make the initial 
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investment. Therefore, changes to the Ontario regulatory framework would be required to allow the LDCs to 
contract with suppliers over a longer window and pass on the higher costs required for purchasing the RNG 
to ratepayers. Without regulatory support to ease these two challenges, the RNG industry will face severe dif-
ficulty getting off the ground as forecasted natural gas prices are expected to increase over the next 15 years 
but not to the extent that would make RNG investments profitable under current economic assumptions  
(See Figure 6.4).  
 

 

FIGURE 6.4: Forecasted Natural Gas Prices42

 
6.2 ONTARIO POLICY ENVIRONMENT
For the RNG market place in Ontario to be successful, provincial regulator and policy maker support is  
needed. Just as FortisBC was able to gain approval for a premium priced RNG product in British Columbia, 
UGL and Enbridge would need public support for their own efforts to successfully materialize. At the mini-
mum, this requires energy developers to have a fair price and a predictable framework to support the initial 
development of RNG in Ontario. 

 6.2.1 THE POLITICAL CLIMATE FOR RENEWABLE POWER IN ONTARIO
The province of Ontario is acknowledged as having adopted a range of aggressive and progressive  
approaches to a range of environmental issues. For instance, Ontario established a staggered set of GHG  
reduction objectives that would see a 6% reduction in emissions below 1990 levels by 2014 and 80%  
below those historical levels by 2050.43  

The initial policy mechanism for reaching these objectives was a commitment to close the province’s coal-
fired electricity generating plants. These plants had at one time provided for a fifth to a quarter of the prov-
ince’s electricity supply. At the same time, with growing demand in the province, additional supply was identi-
fied as needing to come from other cleaner sources. In response, the province of Ontario launched a variety of 
initiatives to generate new power, including the construction of natural gas fired electricity generation plants 
and district energy systems with combined heat and power capacity. 44

42  Source: National Energy Board of Canada, November 2011. Canada’s Energy Future: Energy Supply and Demand Projections to 
2035.

43  Ontario Action Plan on Climate Change. (2007).  Retrieved at http://www.ene.gov.on.ca/environment/en/resources/
STD01_076574.html

44  Although an important energy closing gap policy response, it is acknowledged that natural gas could be targeted for reduction 
via carbon pricing or cap and trade policies. Expanding Ontario’s natural gas network to include RNG is another option for 
maximizing new energy infrastructure investment and ensuring cost effective delivery of thermal energy to millions of homes 
and businesses. 

Henry Hub Nautral Gas Price 
(US$/MMBtu) 

Number of Gas Wells 
(per year) 
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The provincial government also undertook other bold moves to combat GHG emissions with a series of  
programs intended to stimulate growth in renewable electricity generation. One such effort was the Renewable 
Energy Standard Offer Program (RESOP) that was introduced in 2006 (following Renewable Energy Supply 
request for proposal programs in 2004 and 2005, called RES I and RES II) and offered a base price for electric-
ity from renewables regardless of the technology used for a guaranteed 20 years. This program was oversub-
scribed and a different approach was sought, which led to the program being discontinued in May 2008.

Despite the practical implementation issues, RESOP demonstrated the great interest in renewable power in 
the province and the necessity to provide suppliers with a stable and transparent framework for implement-
ing their investments. As a result, the government introduced the Green Energy and Green Economy Act of 
Ontario (more commonly referred to as the Green Energy Act, or GEA) in May 2009. The GEA introduced 
a more comprehensive feed-in-tariff regime that promoted both small and large scale renewable energy 
generation by providing long-term contracts and compensated based on size of project and technology used 
and stream- lined the approvals process. The GEA was designed to make Ontario a leading green economy in 
North America and its three objectives:45

 1.  Spark growth in clean and renewable sources of energy such as wind, solar, hydro, biomass and 
biogas in Ontario.

 2.  Create the potential for savings and better-managed household energy expenditures through a 
series of conservation measures.

 3. Create 50,000 jobs for Ontarians in its first three years.

Despite its name, however, the GEA focused on power and was more aptly referred to by the utility community 
in Ontario as the “Green Electricity Act.” As a result, Ontario’s natural gas distributors had few options to get 
involved in this ambitious program. Although there was a premium price provided for electricity generated 
from raw biogas, the GEA did not include new province wide sources of renewable energy, such as RNG. 

 6.2.2 THE PIVOTAL REGULATORY AUTHORITY IN ONTARIO
Despite a climate of support for renewable energy, a market for RNG could not emerge without the requisite 
regulatory approval. The Ontario Energy Board (OEB) represents the pivotal regulatory body in the province and 
would review any application by natural gas distributors to procure RNG and pass on the cost to consumers.

The OEB was created as an economic regulator. It was created to be responsible for setting just and reason-
able rates in both the electricity and natural gas sector that could allow  regulated utilities to realize  fair 
returns. Over the past fifteen years, however, it has been a central player in  a series of new initiatives from 
creating a competitive market for energy services to achieving the objectives of conservation, promotion of 
renewable generation and technological innovation through the smart grid. As a result, the OEB is expected to 
balance differing priorities that, at times, are at odds with one another. 

The new workload facing the OEB meant that any application that was outside of the very structured and 
well-established process of regulating rates would need to pass the tests of (I) good public policy and (II) 
customer demand. 

The risk of filing an application that was beyond the OEBs traditional areas of focus created the potential for 
the OEB to claim that the application was outside its jurisdiction and would prevent the applications by UGL 
and Enbridge for RNG from advancing any further. For instance, in a 2009 rate case, Enbridge had sought to 
include within its rate base investment costs related to the creation and distribution of alternative forms of 

45 Green Energy Act, 2009, S.O. 2009, c. 12.
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energy as part of a Green Energy Initiatives program. The case faced opposition by over a dozen interveners 
and the OEB ruled that it did not have the jurisdictional scope to rule and even if it had, it would choose not 
to include the costs in the firm’s rate base. Furthermore, the OEB found in this case that a September 2009 
Ministerial Directive, which authorized Enbridge to engage in activities related to conservation, demand man-
agement, and renewable energy, did not support the utility’s intent to include the costs of such investments 
within its regulated rate base.

Based on the past experience of the LDCs, it was acknowledged by the industry that an application to the OEB 
regarding RNG would need to be focused on issues that were germane to the issue and had a clear ask. 

 6.2.3 POLICY STABILITY AND UNCERTAINTY IN ONTARIO
While Ontario had been assertive and forward reaching relative to other North American jurisdictions in 
adopting new policies to address a range of environmental problems (e.g., landfill gas capture and renewable 
electricity), the capacity of the Ontario Government to remain committed and consistent to such a diversity of 
environmental initiatives was being called to question by media, opposition parties and the energy industry. 46  

Renewable energy developers have pointed to several examples of instability in the energy public policy envi-
ronment in Ontario, including the revolving- leadership at the Ministry of Energy (i.e. six ministers in less than 
six years) and the series of ministerial directives that appeared to alter the operations of the OEB, Ontario 
Power Authority (OPA) and Ontario Power Generation (OPG). 

This perceived policy instability in Ontario was further exacerbated by the uncertainty in the future of a car-
bon pricing regime, either in the form of a carbon tax as in British Columbia or cap and trade system like that 
adopted in Europe or California. For instance, reducing the carbon intensity of a product, such as natural gas 
with the use of RNG and doing so in a manner consistent with current and potential future public policy would 
seem prudent. With billions of dollars invested in the natural gas transmission and distribution networks in 
Ontario, both UGL and Enbridge have assets that could also serve the public good through innovation. 

Once the province’s four remaining coal-fired power plants are closed the last remaining hydrocarbon-based 
electricity generation source in Ontario will be natural gas. The uncertain political environment in the province 
could potentially leave this sector open for a dramatic shift. This possibility is not farfetched as the Government 
of Ontario has already reversed its support for the siting of two separate natural gas power plants. Going for-
ward, advancing RNG is a prudent approach for the industry to balance interests, address public policy priori-
ties and innovate. 
 
6.3 THE JOINT APPLICATION AND ITS CHALLENGES
In the fall of 2011, UGL and Enbridge were prepared to take the leap into RNG with a well-structured program 
that would not only be consistent with public policy in the province but also meet the expectations of their 
ratepayers. The “Renewable Natural Gas Application” was filed jointly between both utilities with the OEB on 
September 30, 2011.47 According to its cover sheet:
  The purpose of this application is to establish a Renewable Natural Gas (“RNG”) Program to enable 

the development of a viable industry in Ontario. This will allow the benefits outlined in this evidence 
to be realized. The benefits represent significant opportunities, including the opportunity to offer 
greater choice for energy consumers, and the opportunity to maximize the efficient use of biogas 
resources. Establishing a RNG Program now, when these opportunities are available, will ensure that 
these benefits are not passed over.

46  Holburn, G. L. F., Lui, K. and Morand, C. (2010) “Policy Risk and Private Investment in Wind Power: Survey EviOntario”. Cana-
dian Public Policy.

47 Cases EB-2011-0283 (Union Gas Limited) and EB-2011-0242 (Enbridge Gas Distribution).
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The utilities believed that this forward-looking approach, which placed industry emergence above their own 
financial performance, was fundamental to its success in the regulatory process. Since the application was 
quite different from what the OEB would regularly review, they had to include additional elements as part of 
the application such as a market research report conducted by Ipsos-Reid, a brief on the potential of RNG by 
an Alberta government research group (Alberta Innovates Technology Futures), and over a dozen letters of 
support from various municipalities and relevant stakeholders. The opportunity to transform the market and 
diversify their supply of natural gas to take on environmentally responsible attributes was obtainable, yet the 
UGL and Enbridge had to ensure that the details of the plan were simple and transparent.

 6.3.1 A REFERENCE PRICE WITH LONG TERM CONTRACTING
In the short-term, the utilities understood that the two primary sources of RNG in the province would be from 
anaerobic digestion processes at farming operations and landfills.48 Neither utility had an interest in making 
a capital expenditure in the RNG production process, as it was evident that the OEB would likely not allow 
such investments to be included in their regulated rate base. As a result, small or mid-sized developers would 
need to be attracted to enter RNG production and supply the utilities that would act as market enablers and 
distribute a blended product to their customers. Such local sourcing arrangements were already a key part of 
the utilities’ supply strategy for sourcing Ontario produced natural gas from over 100 locations. 

Unlike the traditional supply relationships, the prospective RNG developers would require the certainty of 
stable revenue streams and a reasonable return to be able to attract the necessary financing to make the ini-
tial investment in digestion machinery (where necessary), upgraders, and injection equipment. Such certainty 
was available under the province’s FIT program but that did not apply to the development of injectable RNG. 
This presented a significant obstacle for the utilities since they were required to purchase natural gas at mar-
ket rates and were not allowed to enter long-term gas supply contracts. As a result, the market for RNG would 
not be able to develop organically since it would require a premium price for the supply and greater certainty. 
For this reason, the first major facet of the RNG application was the ability to develop a pricing framework for 
20-year supply contracts. This program would be similar to a feed-in-tariff but the application made it clear 
that these exceptions to their business model would not be precedent setting. Rather that these exceptions 
would be necessary to add yet another sliver of natural gas supply and would be prerequisites for the emer-
gence of a RNG market. 

 
In setting these terms, the utilities took every effort to ensure that they were consistent with the province’s 
current FIT regime for electricity. The 20-year period would provide developers with long-term certainty and 
was identical to that under FIT. The premium prices that would be provided by the utilities to the developers 
would allow for about an 11% return on equity, which again would be similar to that offered under FIT. Based 
on an analysis provided by a leading biogas engineering firm, Electrigaz Technologies Inc., the utilities chose 
to offer pricing tiers that differed for RNG sourced from landfill sources and anaerobic digestion processes. 
Both included a “breakpoint” that reduced the price paid once the operation surpassed a particular annual 
quantity of RNG produced (See table 6.4). 

48  In fact, UG had already some interest from a firm in Leamington, Ontario that owned and operated an anaerobic digester that 
accepted organic waste that was transformed into raw biogas.
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TABLE 6.4: RNG Supply Pricing49

While the prices paid for RNG would represent a significant premium on the current market price for natural 
gas, the greater challenge in this facet of the application would be the long-term contracting. The OEB had 
maintained the position that both utilities were strictly prevented from entering long-term supply contracts. 
On the surface this may appear counter-intuitive as such longer-term contracting options could provide price 
stability and hedging opportunities in what at times could be a volatile market. However, Ontario’s deregu-
lated natural gas market distinguished these utilities from energy marketers who were permitted greater 
freedom to source natural gas as they wished through either short or long term contracts However, if cer-
tainty cannot be brought to contracts for RNG then the market will not emerge until either natural gas prices 
increase significantly or the cost of capital expenditures drop precipitously. 

 6.3.2 MEETING CUSTOMER DEMAND WITH LIMITED IMPACT TO BILLS
The Ontario market primed for the emergence of a RNG sector would require regulatory approval for custom-
ers to bear some of the costs for appropriate cost recovery. With the pricing structure sought in the applica-
tion and current market prices of conventional natural gas at or near record lows there would have to be 
subsidization by the customer for the program to work. The Ipsos-Reid market research study clearly demon-
strated that there was tolerance for natural gas rates to rise in order for the utilities to provide a more envi-
ronmentally responsible product. However, as the province’s FIT program had demonstrated such tolerance is 
limited. The last thing the utilities would want to happen with their application would be a negative customer 
response to the price premium and an onslaught of intervening groups lining up to be involved in the OEB 
hearing process.

Therefore, in an effort to offer customers the choice of RNG and get a functioning industry to emerge in 
Ontario the utilities developed a transparent and structured system that would limit the cost to customers. 
The key mechanism would be a supply cap that would constrain how much volume of RNG that either UGL or 
Enbridge would be able to source. This cap would be no more than 2% of their total supply portfolio, which 
would equate to 2.2 PJ for UGL and 3.3 PJ for Enbridge. Once this supply cap was met for either utility they 
would no longer be able to offer the price premium and 20-year contract. To constrain supply even further, the 
application included a sunset clause that would only allow the utilities to offer the 20-year contracts for five 
years from the OEB’s approval of the application. This meant that the program would terminate new contract 
offerings in five years irrespective of whether either utility was able to meet their supply cap or not.  

Limiting the bill impact for customers was a priority for the program to work but they would also need to 
ensure that there would be enough interest and investment in RNG. As result, the utilities had considered 
different supply cap scenarios and the resulting impact that they would have for the average customer (See 
Table 6.5). Both utilities settled on a maximum yearly increase in customers’ rates of about $18 for an average 
natural gas customer. This price premium would only be met at the point where they had reached the ceiling 
of their supply cap (2.2 PJs for UG or 3.3 PJs for Enbridge). As a basis of comparison, the carbon tax in British 
Columbia placed a 4.75¢/m3 premium on natural gas, which would result in a $122 annual premium for the 

49 Renewable Natural Gas Application. 2011.
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average customer.50 Furthermore, this premium would be accounted for in the utilities’ Gas Supply Charge on 
customers’ bills, which meant that if a customer disagreed with the program they could seek an alternative 
gas supplier in the form of an energy marketer. This ability to opt out of the utility gas supply program distin-
guished the RNG application further from the FIT program. Under FIT all customers had to bear the costs of 
renewable generated electricity in the Global Adjustment51 on their bills, regardless of whether they purchased 
their electricity from a utility or from an energy marketer.

TABLE 6.5: Bill Impact at Various Supply Caps for Union Gas Customers52 

Despite the limited premium that would be passed on to customers and their ability to opt out of the program 
by signing a contract with an energy marketer, the utilities had expected there to be some push back on this 
issue. In fact, when the OEB decided that there would be oral hearings for the RNG application on October 21, 
2011 there were already twenty groups that had filed for intervention status. This included cost-conscious 
groups like the Vulnerable Energy Consumers Coalition, the Building Owners and Managers Association To-
ronto, Canadian Manufacturers & Exporters, and the Consumers Council of Canada. 

Despite the opposition, the utilities would not only be able to point to the programs relative advantages and 
transparency vis-à-vis the province’s FIT program but also how with little cost there could be a considerable 
benefit to the natural environment without any change in behaviour or technological complications. This is 
an important distinction, as most environmentally beneficial advances require significant changes by other 
energy producers or consumers, such as interconnecting a disparate set of renewable electricity projects or 
smart meters.  Sourcing and blending RNG as part of a diversified natural gas fuel mix would require neither. 
Finally, should RNG provide economically-valuable attributes, such as renewable energy credits, in the future 
the application was clear that these would belong to the consumer and be used to lower their gas supply cost.

 6.3.3 TRANSPARENT AND STREAMLINED SUPPORTING STRUCTURE
Beyond trying to provide a consumer friendly approach to helping to meet the province’s ambitious GHG 
emissions reduction targets, the application placed considerable emphasis on providing a clear and transpar-
ent supporting structure. This meant not only laying out a straightforward pricing and cost recovery mecha-
nism but also clearly outlining the costs that RNG developers would incur and the processes for tying into 
the natural gas distribution (or transmission) infrastructure. While the technology required to produce and 
upgrade raw biogas to RNG was well established, the utilities could not afford to have producers supplying a 
sub-par product that did not meet their industry leading standards for gas composition.

Since the utilities were not making any capital investment as part of the RNG application it had to be transpar-
ent as to what the rights and responsibilities of the producers would be since they would be relied up for driv-
ing the emergence of the sector. The details of the proposed RNG contracts were quite similar to those already 
used for the utilities and their local supplier network for conventional natural gas, but had some alterations to 
facilitate RNG. The application clearly outlined the (a) connection procedure and capital cost contributions for 

50  British Columbia Ministry of Finance. (2011). How the Carbon Tax Works. Retrieved at http://www.fin.gov.bc.ca/tbs/tp/cli-
mate/A4.htm

51  According to the Independent Electricity System Operator (IESO) the Global Adjustment included payments made to suppliers 
that have been awarded contracts through the Ontario Power Authority such as new gas-fired facilities, renewable facilities 
(like wind farms) and demand response programs.

52 Renewable Natural Gas Application. 2011.
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RNG producers to inject gas, (b) gas quality standards53, and (c) allocation mechanism to ensure equitable ac-
cess to the distribution (transmission) network. Each application to supply RNG to a utility would be assessed 
individually and provided a maximum volume to be supplied under the approved price system for the twenty-
year contracting period. The utility would have exclusivity to the RNG from that producer and would be 
responsible to determine whether there would be capacity at an interconnection tie-in for the RNG supplier to 
tap into the natural gas network. In the case of multiple producers coming forward for a common tie-in there 
will be a transparent allocation system to ensure multiple producers have equitable gas network access. It will 
be based on a first come, first served basis with onus on producer to confirm serious intent.

The tight structure of the application represented an important strength that should prove to be difficult to 
ignore in the regulatory hearings. It differentiated itself from Ontario’s FIT program by placing the entire  
burden of the process on to the LDC’s. In essence, UGL and Enbridge would “own” the administrative process 
and ensure that it was streamlined with clear accountabilities. While technical assessments for connection tie-
ins would be required, as is the case with the FIT program, the distinction would be that the LDCs would be 
able to offer themselves as a single point of contact for any developer interested in entering the RNG market. 

All connection  issues would be administered within the utility and be clear and concise. The biggest technical 
issue would be the capacity of the line at any injection point, which the utilities would need to assess at the 
network’s summer capacity when natural gas demand is at its lowest point. A secondary issue would be the 
injection pressures as each injection location has different requirements. Nevertheless, both of these technical 
issues were minor in comparison to those faced by the electricity sector and could be expeditiously resolved 
by the utilities.

 

 

53  The Canadian Gas Association (CGA) formed a Task Force that has defined technical guidelines for acceptable composition of 
RNG. More information at www.cga.ca
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  7. CONCLUSION

As a technically feasible and an economically viable alternative to hydrocarbon-based technologies, renew-
able natural gas deserves serious consideration as another alternative to help support the bold GHG emission 
reduction targets that Ontario has committed to meeting in both the near and long term. However, for the 
RNG industry to emerge there needs to be a program that reaches beyond that of the current GEA. Both the 
demand and supply for RNG are abundant in the Ontario market, but what is missing is a fair price and con-
tracting infrastructure that would allow utilities to enable a more rapid deployment of the RNG industry. 

The market fundamentals and efficiency gains seem to favour biogas use for RNG over electricity generation, 
yet the Ontario GEA does not specifically address this market opportunity. The challenges facing the Ontario 
joint application are considerable yet the model proposed by Ontario’s natural gas utilities should make it 
with viable under the current OEB regulatory structure. The next step will be the oral interrogatory hear-
ings where UGL and Enbridge Gas Distribution will need to argue for their application by pointing to the local 
benefits to farmers and municipalities and how the transparent and cost accounted program addresses the 
concerns of interveners. 


