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Overview 
 
The Canadian Gas Association (CGA) welcomes the opportunity to submit to the Clean Technology for Canada’s 
Natural Resources Consultation. CGA’s submission focuses on the role of our innovation agenda, and more 
specifically our natural gas innovation funding efforts.  In addition, a series of priority areas for cleantech 
development in natural gas end use are outlined, and it is explained how partnerships with government and 
other stakeholders can further innovation in each of these areas.  We hope this shows clearly the role that 
natural gas innovation can play in enabling cost effective emission reductions while improving the economic 
position of Canadian (and potentially global) natural gas users. 
 
By way of background, CGA is the voice of Canada’s natural gas distribution industry. Canadian natural gas 
distribution companies deliver natural gas to over 6.7 million homes, schools, hospitals and industries to meet 
their energy needs. Combined, this represents almost one-third of all the energy needs in Canada, coast to coast 
to coast.  By our estimate there are 20 million Canadians who currently have the opportunity to benefit from 
the safe, clean, reliable, abundant, and affordable energy service that natural gas utilities provide. 
 
Executive Summary  
 
CGA recognizes that this consultation is focused in the first instance on cleantech solutions for Canada’s resource 
and extractive sectors.  This is a significant undertaking, and one we support as the natural gas industry offers 
unique attributes1 that make it an ideal partner in the effort. 
   
However, we believe there is an important and growing need to discuss other aspects of the energy value chain 
– transmission, distribution and particularly end-use – as all of these offer significant opportunities to deliver 
innovation to drive a cleantech agenda. Government support for research, demonstration and deployment in 
these areas can deliver significant results.    
 
Success in the whole enterprise will require coordination between many actors – governments (federal and 
provincial/territorial), various industrial sectors using energy, research agencies and academic institutions.  But 
we believe the opportunity for success can be significantly enhanced if utilities are part of the equation as well. 
We can leverage expertise, capital and ultimately expedite the pathway of technologies to market.  Further, 
through collaborative project financing, new innovations can be developed that will support not just the 20 
million natural gas consumers in Canada, but offer opportunity for export to the hundreds of millions of global 
gas consumers.   
 

                                                           
1 Natural gas is the single largest fuel source used by Canadian industry, it is used in virtually all applications of energy in the Canadian 
economy, it is a feedstock for various non-energy sectors, and it is widely abundant in all Canadian markets. Natural gas is clean and 
affordable, safe and reliable. 
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Therefore, for the purposes of this submission, CGA focuses on how government, research institutions and 
private industry can work collaboratively to advance a consumer facing agenda that will position Canada as a 
world leader in natural gas innovation expertise and economic performance.  
 
Summary of Recommendations 
 
Throughout this document we have provided a series of recommendations that follow an overview of a new 
model for conducting natural gas innovation through research and demonstration projects in Canada – through 
a one stop shop – Natural Gas Innovation Funding. CGA is recommending the Government of Canada allocate 
$25 million per year over 4 years ($100 million total) from the 2016 Federal Budget allocation of $200 million 
per year over 4 years ($800 million total) to the Natural Resources Sector - for natural gas innovation with 
emission reduction requirements: 
 

• $5 million per year over 4 years for research and demonstration projects in residential and commercial 
buildings to advance natural gas heat pumps, micro combined heat and power (MCHP) and the testing 
and validation of natural gas technologies in net zero buildings. 
   

• $5 million per year over 4 years for research and demonstration projects to advance renewable natural 
gas (RNG) gasification technologies, including biomass sources, and also organics, waste water 
treatment and municipal solid waste sources, and hydrogen production technologies for cost effective 
hydrogen blending with natural gas. 

 
• $5 million per year over 4 years to research and demonstration projects for liquefied natural gas (LNG) 

delivery as a solution to lowering greenhouse gas (GHG) emissions for remote industry and First 
Nations communities who rely on diesel for power and heat needs.  

  
• $5 million per year over 4 years to research and demonstration projects for CO2 capture, conversion 

and monetization.   
 

• $5 million per year over 4 years to research and demonstration projects for heavy horse power natural 
gas fueled engines (for mining, rail and marine) and to test and demonstrate new pathways for 
reducing engine methane slip.  
 

CGA proposes to use Natural Gas Innovation Funding as a vehicle to invest in research and demonstration 
projects in Canada leveraging both provincial funding and the recommended $100 million of federal funding to 
advance cleantech in natural gas. As a means to inform decisions, our recommendation is to bring together 
industry, government and research organizations in coordinated and collaborative forums focused on research 
and demonstration project needs and funding requirements. Some examples can include:  

 
• a 1st of kind  Natural Gas Technology Innovation and Financing Forum to identify gaps and financial 

support required by natural gas cleantech companies; and 
 

• a 1st of kind joint framework model for the natural gas industry (CGA, and other value chain entities) 
and the Federal government (Natural Resources Canada (NRCan)/Innovation Science and Economic 
Development Canada (ISED)) and research organizations (CanmetEnergy/National Research Council 
(NRC)) to help accelerate investments in the innovative use of natural gas. 
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Part I: Utilities – A History of Innovation Funding  
 
Utilities have been delivering natural gas in Canada for over 100 years.  Throughout this history, utilities have 
worked to develop and showcase new services and product offerings for their consumers. The long-standing 
strong customer relationship has been enhanced by a tradition of constant testing, de-risking, and installation 
of new innovative natural gas appliances and equipment.  These innovative products – whether a condensing 
furnace, transportation engine or whatever other technology has arisen – are the direct result of collaborative 
funding partnerships between utilities, governments, manufacturers and academia.  Much of the innovation 
that has occurred, however, was developed prior to the turn of the century when legislative frameworks for 
such action were different and therefore budgets were more robust.  
 
Throughout the 1970-1990 time period, natural gas utilities were leaders in funding and deploying new natural 
gas end-use innovations.  During this period, utilities were responsible for selling both the natural gas commodity 
and natural gas end-use appliances and equipment.  By extension, provincial economic regulators approved 
utility budgets to carry out research and demonstration of innovative natural gas technologies to meet changing 
consumer needs.  
 
After the unbundling of the natural gas utility industry in the 1990’s, utilities were no longer able to sell or 
maintain equipment and appliances in homes and businesses.  Their role was, and remains today, to build the 
natural gas pipeline infrastructure and deliver the commodity to the customer.  Responsibility for appliance and 
equipment sales and maintenance is carried out by energy service companies and equipment manufacturers.  In 
both instances, these parties are fuel agnostic and not directly responsible for the long-term viability of the 
natural gas delivery infrastructure and its consumers.  The impact of this has been a slowed pace of research, 
demonstration and deployment of new natural gas innovations, loss of Canadian business expertise and 
underdeveloped product value chains. 
 
In the absence of natural gas end use innovation funding, which must be permitted by provincial economic 
regulators, utilities have focused their efforts on energy efficiency programs – otherwise known as demand side 
management (DSM).  Through such initiatives, utilities have been positioned in the market to provide incentives 
for and support activities that improve the energy efficiency of their consumers.  Over a 15 year period, DSM 
investments by Canadian natural gas utilities have increased nearly tenfold from $16.6 million in 2000 to $135 
million in 2014. This growth is due to both an increase in the number of participating utilities and in the size of 
DSM budgets, reflecting the success of program design and market uptake of incentive programs.  Over the same 
15 year period, the $900 million invested by utilities has saved over $1 billion in natural gas consumption costs 
and has reduced by over 50 Megatonnes (MT) the GHG emissions from natural gas use. 
 
In addition to DSM programs, which support low risk, commercially available products, there exists a significant 
untapped potential for even greater economic and environmental opportunity through research, demonstration 
and deployment of innovative gas technologies. Canada is well positioned through provincial and federal 
agencies to assist utilities in delivering on a modern, natural gas innovation agenda.  Governments and regulators 
can interface with utilities to support innovation within the natural gas development chain including research, 
demonstration and deployment projects.  Governments can be champions for innovation as they are able to 
bring different stakeholders together across the value chain to identify common goals and objectives to 
stimulate action.  
 
To illustrate the GHG emission reduction benefits associated with expanding natural gas’ usage in Canada, the 
Canadian Gas Association commissioned ICF to assess the abatement potential in the following areas:   
 

• collection and distribution of RNG; 
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• CNG/LNG as a replacement for refined fuels in the transportation sector;  

 
• LNG as a replacement for propane, oil and refined fuels in communities and industrial sites without 

access to natural gas infrastructure;  
 

• the potential for reducing natural gas consumption through deep energy efficiency measures in homes, 
buildings and industry; and  
 

• natural gas fired electricity generation as a replacement for coal-fired generation and enabler of 
intermittent renewable electricity generation.   

  
Due to the nature of the gas distribution network in Canada, and in recognition of unique regional energy 
profiles, this study focused on regional level assessments for New Brunswick, Nova Scotia, Quebec, Ontario, 
Manitoba, Saskatchewan, Alberta and British Columbia as well as the Northern Territories (combined analysis 
for Yukon, Northwest Territories and Nunavut). The national level data, provided in the chart below, is a sum of 
these eight provincial-level and combined Northern Territories analyses.    
 
 

Source: ICF International “The Canadian Natural Gas Opportunity: GHG Reduction Potential to 2030”, 2016. 
 
 
In an effort to restore Canadian natural gas end use innovation, utilities are seeking provincial and federal 
funding to support research, demonstration and deployment investments to help lower emissions from natural 
gas consumption in Canada and improve economic opportunities for businesses. With respect to funding, it is 
recommended that provinces allocate resources from the estimated $1 billion in revenues from various CO2 
emission reduction initiatives, to be collected from natural gas residential and commercial customers annually 
as of 2017, to natural gas research and demonstration projects.  This funding, which would start at lower levels 
and build over the years as progress is made, would be best geared towards cleantech opportunities for GHG 
emission reductions including the de-risking of promising near-term pre-commercial products for homes and 
businesses that would improve energy efficiency (beyond traditional DSM programs).   
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Projects with a high degree of economic and 
environmental benefit can be identified and 
supported through a multi-stakeholder process 
recognizing jurisdictional priorities and energy 
mix profiles.  The Government of Canada can play 
a convening role, to advance and co-fund (via 
clean energy commitments) common priorities 
identified by provinces/territories, indigenous 
communities, industry and the federal 
government.  Funding can be assigned to areas 
that show the largest benefit and align with 
provincial needs and energy market realities.  A 
consortium of stakeholders from industry and 
government can work with utilities to develop 
and align on areas of priority including short and 
medium term projects.    
 
 
Part II: Utilities – A History of Innovation Partnerships with the Government of Canada  
 
For over 50 years, Canadian natural gas utilities have been working collaboratively with NRCan and its federal 
laboratories at CanmetENERGY.  In the 1970’s, 80’s and 90’s, the federal government – through CanmetENERGY 
were financing partners in the Canadian Natural Gas Research Initiative (CGRI).  CGRI worked with industry, 
manufacturers and utilities to advance areas of common R&D interests to improve the safety and security of 
pipeline infrastructure and to develop new and innovative methods of end use natural gas consumption.  CGRI 
was ultimately closed in the 1990’s following deregulation in the natural gas delivery industry and the separation 
of utilities out of the business of selling, installing and maintaining natural gas equipment in homes and 
businesses. Since the early 2000’s, CGA member utilities have been working in close partnership with 
CanmetENERGY, the Office of Energy Research and Development, Sustainable Development Technology Canada 
(SDTC), the National Research Council (NRC) and other stakeholders on a host of pilot projects and natural gas 
end use testing projects.  These include technology pilot projects at the Canadian Centre for Housing Technology, 
4-funded projects with SDTC (valued at $13 million, with $4 million contributed by CGA-SDTC under their SD 
Natural Gas Fund™), work on natural gas appliance, equipment and natural gas vehicle codes and standards, 
building codes and energy efficiency standards development processes. 
 
In 2011, CGA signed a 5-year letter of cooperation (LOC) with NRCan that set the stage for closer engagement 
and collaboration between CGA member utilities and the department.  Under the LOC, the areas of collaboration 
included energy efficiency and innovation, and data and information sharing.  A series of projects were 
conducted cooperatively by the department and CGA utilities.  In August 2016, CGA and NRCan renewed their 
agreement under the structure of a Memorandum of Understanding (MOU).  The areas of collaboration under 
the MOU include energy efficiency and innovation, international energy collaboration and clean energy 
infrastructure.   Under the new MOU, CGA member utilities are aiming to again develop and collaborate on 
projects of common interest.  However, utilities are seeking to increase their ability to fund innovation by 
accessing capital that will be charged to their consumers as part of cap and trade or carbon tax emission 
reduction levies.  This approach to accessing capital for use by utilities is outlined in the section below.  
 
 
 

Figure 1: GHG Revenues from Canadian Residential and Commercial 
Gas Customers at $20/tonne of carbon dioxide ($30/tonne for BC) 

Source: CGA (Based on programs in place and announced) 
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Part III: The New Innovation Funding Vehicle: Natural Gas Innovation Funding 
 
There has been a shift from the historical model to a new, more scalable and results focused model of innovation. 
Natural gas utilities are investing in natural gas technology innovators. As illustrated in Figure 2 since 2010, CGA 
has been actively funding research, demonstration and deployment of natural gas cleantech projects lead by 
natural gas innovators taking opportunities to commercial market readiness.  
 
CGA’s 1st innovation funding vehicle was 
launched in 2010; Energy Technology 
Innovation Canada (ETIC), an internal model 
with the objective to fund, with utility capital, 
natural gas end use cleantech projects for 
research and commercial deployment. Since 
2010, ETIC has funded 18 projects with a total 
of $1.3 million from utilities leveraging $1 
million in external funding.  Some examples 
are Kairama with their redesigned CNG 
compressor, Pond BioFuels with their carbon 
capture and storage technology, iGen with its 
self-powered natural gas furnace; ASIAN/CanmetEnergy with their microCHP technology; and Navien and 
AirMax with their combo space/water heater systems (installed at the Canadian Centre for Housing Technology). 
 
CGA’s 2nd innovation funding vehicle was launched in 2014; the SD Natural Gas Fund™, a public-private 
partnership with SDTC designed (from CGA’s perspective) to go beyond ETIC into larger funding of cleantech 
projects for natural gas end use. A commitment was for up to $15 million from CGA to be matched with up to 
$15 million from SDTC creating a virtual fund for cleantech investments in the downstream natural gas value 
chain. The SD Natural Gas Fund™ was launched as a public-private “first”.  It was underpinned by an SDTC 
business case drafted in cooperation with CGA to help identify the technology needs and investment priorities 
in downstream natural gas. The partnership offered support for innovation through regulated entities and 
permitted those involved to leverage more capital, share expertise and accelerate innovation in natural gas. The 
fund had some notable accomplishments including: $4 million ($2 million from CGA/$2 million from SDTC) 
leveraging almost $10 million into 4 natural gas cleantech projects lead by companies CHAR Technologies with 
their gas scrubbing technology, NextGrid Inc. and their microCHP technology, Hydrogenics Corp. with their 
power-to-gas technology, and May-Ruben Thermal Solutions with their gas heat pump technology. SDTC and 
CGA have agreed to let their SD Natural Gas Fund™ expire in favour of a new partnership model offering more 
opportunity and funding to the applicants. 
  
CGA’s 3rd innovation funding initiative is the Natural Gas Innovation Funding effort. There is a continued need 
for the natural gas industry to have a single vehicle to harness cleantech innovation as a major delivery 
mechanism for market acceleration. This vehicle needs to specifically identify cleantech opportunities in natural 
gas energy research, demonstration and deployment in the natural gas production, transmission and distribution 
sectors of Canada. The vehicle needs to provide a forum for cleantech projects to move forward with interested 
partners where technology and innovation lessons are shared and dollars are leveraged. This vehicle also needs 
to mobilize cleantech investments in natural gas with both near term gains and those that can seed long range 
opportunity. It also needs to focus on commercializing solutions and removing deployment barriers for natural 
gas cleantech companies.  
 

Figure 2  



 8 
 

CGA’s Natural Gas Innovation Funding efforts propose to address all of these objectives.  The intent is to create 
a centre for natural gas innovation in Canada with a whole of industry, federal, and provincial approach to share 
expertise and leverage gas industry and government support. Our belief is that this will accelerate the pace of 
natural gas cleantech innovation, drive emission reductions, drive efficiency and various other benefits while 
maintaining the affordability advantage of natural gas.  
 
These efforts would be virtual: CGA would not seek to capitalize a fund per se, but would leverage dollars through 
the utilities, other players and directly from government sources.  It would focus on research, demonstration 
and deployment projects that deliver near term and long range opportunity. 
 
The success of our efforts hinges on the ability of utilities to access emission reduction levies from carbon tax or 
cap and trade revenues, or through some other mechanisms made available to utilities in their provinces, to 
finance innovation.  Federal cleantech funding will require matching contributions.  It is our position that 
provincial levies on carbon dioxide, that are paid by natural gas producers, transmission companies and end use 
customers, should be used to finance natural gas utility led innovation efforts identified via our federal-
provincial-industry collaborative. 
 
We will aim to leverage provincial, federal and foreign government funding partners where there are shared 
interests.  A continued portfolio of strategic investments that advance utility innovation and technology 
priorities will be identified, and presented to these potential funding partners for that leverage. 
 
CGA believes that these partners have a role to play in the whole energy product/service development chain, 
from research to full scale commercial deployment. Governments can be a test bed for and their facilities can 
be used to demonstrate emerging technologies; they can lead in developing standards; they can increase public 
awareness of technologies and products that have economic, environmental and social benefits for the country; 
and they can work collaboratively with private sector partners to accelerate market introduction of emerging 
technologies. In Canada, the federal government is also the largest landlord in the country and responsible for 
the management of thousands of facilities and buildings and that means it is a significant energy consumer.  
These facilities can be test beds to introduce and demonstrate emerging energy technologies and thus help with 
the market introduction of highly efficient energy solutions. 
 
CGA will first advance priorities identified by natural gas utilities as defined in section IV below, with the ambition 
of broadening its scope to capture those identified by natural gas pipeline operators and natural gas producers. 
The size and scale of the vehicle will depend on the level of engagement from the interested parties. CGA and 
its member companies are seeking clarity on the use of provincial (and potentially federal) cap and trade and 
carbon tax dollars as a measure to support research and demonstration projects. In 2017, a total of 
approximately $1 billion will be paid by Canada’s residential and commercial natural gas consumers as part of 
provincial emission reduction levies at an average carbon price of $30 per tonne in British Columbia and $20 per 
tonne in Ontario, Quebec and Alberta.  If carbon prices were $40 per tonne across all of Canada, a total of $2.8 
billion would be paid by Canadian residential and commercial natural gas consumers to governments. 
 
Recommendation:  
CGA recommends that industry continues to invest in research and demonstration projects as defined in 
priority areas that would include provincial funding from cap and trade and carbon tax dollars, federal funding 
from the Natural Resources Sector 2016 budget allocation of $200 million per year over 4 years  and private 
funding from applicants to advance technologies in natural gas. 
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Part IV: Canadian Natural Gas Sector Research and Demonstration Recommendations and Priority 
Areas 
 
In this section CGA details the research and demonstration project priorities as identified by its natural gas utility 
membership.  The ideas from this section can serve to seed the pipeline of investment needs and priorities for 
Natural Gas Innovation Funding.  We approach each sector with a mission - one that both government and 
industry can aspire to accomplish in collaboration through research and demonstration projects.  
 
The sectors covered include residential buildings, commercial and institutional buildings, renewable gases 
(renewable natural gas and hydrogen), natural gas for transportation and industrial energy and carbon dioxide 
monetization.  For a detailed overview of natural gas utility technology priorities (short, medium and long term), 
including the associated GHG emission reduction potential, please see the 2014 CGA-SDTC Business Case on 
Downstream Natural Gas.  In this submission2, the sectoral priorities are a result of detailed consultations with 
CGA utility members over the last 5-years.  They account for regional energy market realities and the trends in 
consumer needs and technology readiness. 
 
Across all sectors outlined, it is recommended that 
NRCan and CanmetENERGY work collaboratively 
with leading public and private Canadian and United 
States energy technology organizations including the 
Natural Gas Technology Centre (located in 
Boucherville, Quebec), provincial energy research 
and funding bodies (Saskatchewan Research Council, 
Alberta Innovates, etc.), the Gas Technology Institute 
(Chicago, Illinois), U.S. Department of Energy (DOE) 
and the U.S. federal laboratories.  The very nature of 
advancing energy technology and market 
transformation will require collaboration across not 
just Canada, but around the world. To facilitate this 
dialogue, CGA is advancing the concept of a Spring 
2017 Gas Technology Showcase and Innovation 
Financing Forum with gas technology and policy 
experts from Canada, the United Statesand Mexico.  The focus would be on new and emerging natural gas 
technology solutions for global markets and how government and private industry can collaborate to finance 
promising technology solutions.   For scope, the graphic above illustrates where utilities have traditionally been 
active in the innovation spectrum (green section) and where utilities are seeking to play a greater role (yellow 
section).   
 
Residential Mission and Overview 
 
Mission: a future where by the year 2025 and 2030 residential heating energy use and GHG emissions decline 
by 10 per cent and 30 per cent through heat pump and micro CHP technology. 
 

                                                           
2 Note: This submission, in addition to having relevance to NRCan, will serve to benefit other energy related federal 
consultation processes including those being led by Innovation Science and Economic Development Canada and 
Environment and Climate Change Canada.   
 
 

Source: NRCan 

https://www.sdtc.ca/uploads/2015/20140605_SDTC_Downstream%20Natural%20Gas_English.pdf
https://www.sdtc.ca/uploads/2015/20140605_SDTC_Downstream%20Natural%20Gas_English.pdf
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Overview 
Over 6 million homeowners in Canada rely on natural gas for their space and water heating needs.  In addition, 
many of these homes use natural gas for their cooking, fireplaces, clothes drying, etc.  Across Canada, natural 
gas is the single largest energy source for the residential housing market and natural gas remains the most 
affordable energy option for residential heating needs.  A residential consumer using natural gas will save on 
average $1,500 to $3,000 per year versus other energy options (electricity, propane and heating oil).  
 
Each year, gas utilities add approximately 100,000 new residential natural gas consumers.  Given the expanded 
use of natural gas as a preferred energy choice among home builders and their consumers, there is a need for 
utilities, manufacturers and governments to work in collaboration to support the innovative natural gas fueled 
products and equipment that can respond to changing market conditions.  Beyond Canada, there is a global 
market of 1 billion residential natural gas consumers, a number that continues to grow significantly each year 
driven by the expanding middle class in emerging economies. Therefore, made in Canada innovative solutions 
have significant upside export opportunities into global gas markets.  
  
Priority Residential Policy/Technology Needs 
 
Across the residential housing market, there are a number of technologies3 that have the potential to reduce 
GHG emissions while improving the energy efficiency and affordability for homeowners.  In an effort to focus 
the scope of this submission, two specific technologies where targeted federal resources can provide support 
include natural gas fired air source heat pumps for space heating and high performance Canadian certified MCHP 
units.  These technologies can support federal net zero building programs and activities by offering new natural 
gas based platforms for the 6.7 million homes using natural gas today. 
 
With respect to heat pumps, natural gas heat pumps can average up to 50 per cent higher energy efficiency than 
modern condensing gas furnaces and unlike electric air source heat pumps, their cold weather performance is 
not as adversely affected.  Given that the average heating stock in Canada today is approximately 80 per cent 
efficient, this represents a transformational step change in the energy efficiency of heating in Canada.  
 
With respect to MCHP, this technology is best suited in markets where the electricity generation mix contains 
coal (Alberta, Saskatchewan, Nova Scotia and New Brunswick) or where rising electricity prices are impacting 
consumer affordability (Ontario).  MCHP can also play a role in markets where the electricity grid is non-emitting 
(British Columbia, Manitoba, and Quebec) as a replacement heat source for a natural gas fired water heater or 
in some instances a traditional furnace.  Further, MCHP offers both power resiliency to the homeowner (when 
equipped with black start capabilities) while offering complementary electricity generation that can be paired 
with solar PV and batteries.  This configuration would allow for year round, consistent electric power production 
from a home – a challenge that impacts homes today that have installed solar PV. 
  
Recommendation:  
CGA recommends government support of $5 million per year over 4 years for research and demonstration 
projects in residential and commercial buildings to advance natural gas heat pumps, MCHP and the testing 
and validation of natural gas technologies in net zero buildings.   
Phase I would include working with CanmetENERGY to test and validate product performance, combustion 
emissions and standards development needs for multiple MCHP and heat pump units.  Phase II would include 
field testing of a variety of emerging heat pump and MCHP products in the Canadian marketplace alongside the 
Office of Energy Efficiency (OEE) housing division.  At this time, the technology performance data from 

                                                           
3 Combo space/water heaters, integrated mechanical systems, advanced high efficiency water heaters, etc. 
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CanmetENERGY could be modelled and included in HOT-2000.  This would allow the building industry to examine 
pathways for including these technologies in their building practices. Phase III would include developing the 
necessary energy standards (e.g., annual fuel utilization efficiency for heat pumps in Canadian climate 
conditions) with the OEE equipment division and a standards development organization.  Phase IV would be 
market transformation using utility customers as the receptors for the technologies.  Utility demand side 
management incentives could support market transformation activities to see a future where both heat pumps 
and MCHP are supported by well-developed supply chains in Canada.   
 
Utilities have a long and successful history of supporting energy efficiency efforts for their consumers as outlined 
in this report. 
  
Commercial Mission and Overview 
 
Mission: A future where by the years 2025 and 2030 respectively, commercial natural gas heating undergoes a 
10 per cent and 30 per cent improvement in energy efficiency through the testing and deployment of condensing 
rooftop heaters and commercial gas fired heat pump technology deployment.  
 
Overview 
There are over 500,000 commercial and institutional natural gas consumers in Canada.  These include schools, 
hospitals, universities, office buildings, etc.  Natural gas is used primarily to meet space and water heating needs. 
In addition, there is a growing trend towards the use of commercial scale CHP as a tool to provide electricity 
resiliency and protection against rising electricity prices.  Natural gas is the second largest energy source in the 
commercial building sector, second to electricity.  Similar to the residential market, natural gas utilities have 
actively been supporting energy efficiency programs in the commercial building sector for over 15 years.  
However, unlike the residential sector where the building occupant is often the owner of the building, the 
commercial sector includes a number of different lease-ownership arrangements.  In many cases, the building 
occupant is not the owner of the building.  This situation presents decision making challenges that impact the 
success of energy efficiency programs and the testing of new technology solutions.  
    
Priority Commercial Policy/Technology Needs 
 
The two areas of technology priority for the commercial sector include condensing rooftop heaters and  
commercial scale heat pumps.  Across Canada, the majority of commercial rooftop heating units (RTU’s) are non-
condensing and there is a lack of performance and other data on the few products available in Canada.  Further, 
managing with the condensate from RTU’s in cold weather remains an area for further information sharing and 
learning among the commercial HVAC industry.  Similarly, commercial natural gas heat pumps are available in 
Canada from a select few manufacturers.  However, their installations are extremely limited and there is a lack 
of monitoring and verification data available to assess performance, payback, etc. 
   
Federal energy leadership, through the development of smart commercial building energy efficiency 
programming, would support initial re-risking and subsequent market penetration of these technologies.  Given 
the aforementioned challenges in the commercial building space, strong collaboration would be required for 
any program or initiative. 
 
Recommendation:  
CGA recommends the federal government show leadership across its federal building stock to work with gas 
utilities to test and showcase how natural gas heat pumps can support lower GHG emissions from federal 
buildings.  This can be conducted in partnership via the Build in Canada Innovation Program. 
 

http://www.cga.ca/wp-content/uploads/2016/02/CGA_bulletin_innovation-2016-issue-1-EN.pdf
https://buyandsell.gc.ca/initiatives-and-programs/build-in-canada-innovation-program-bcip
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Specifically, NRCan’s OEE buildings division could work with CanmetENERGY and the OEE equipment division of 
manufacturers and utilities to showcase and pilot heat pumps and condensing rooftop units.  It is by piloting 
that the many necessary players will be able to access data on performance, cost, installation, and consumer 
acceptance.  These early learnings can support confidence in the market which will send a positive signal to 
manufacturers and HVAC supply chains.  Further, the availability of timely data on technology performance 
would allow for the modelling of technologies in various building energy modelling software tools used by 
industry. Our view is that with the right policy in place, Canada’s commercial building sector could be in a position 
to install these products, at scale within 3-5 years.  Utilities could by this time, actively promote and support 
financially heat pump technology via their growing demand side management program budgets.  
    
A further area of potential action would be to have NRCan host a roundtable session with key players in the 
commercial building industry to assess the appetite for a Commercial LEEP initiative.  Gas utilities have been at 
the forefront of residential LEEP programs as supporters and funders of city specific LEEP initiatives.  A 
commercial LEEP program would build on existing federal expertise and offer a platform for collaborative success 
with the building, manufacturing and utility industries.  
 
Renewable Gases Mission and Overview 
 
Mission: That by the years 2025 and 2030 respectively, 5 per cent and 10 per cent of Canada’s natural gas supply 
is met by RNG and early blending of hydrogen is being realized with up to 5 per cent by 2030.  
 
Overview 
For the scope of this submission, renewable gases include both RNG and hydrogen.    With respect to RNG, 
Canada has a resource base of approximately 1,200 billion cubic feet (Bcf) per year of RNG – equivalent to 
approximately 50 per cent of Canada’s 2015 natural gas consumption.  As a starting point, gas utilities are looking 
at measures to support blend rates of between 5-16 per cent RNG into natural gas pipeline distribution systems 
by 2030.  Nationally, this amount of RNG would be equal to approximately 10 per cent of Canada’s natural gas 
consumption or equal to 267 Bcf of natural gas per year.  This volume of RNG could fuel 3.1 million homes with 
renewable fuel annually and would result in 14 MT of GHG emission reductions per year4.  In the provinces of 
British Columbia, Ontario and Quebec, natural gas distribution utilities are currently putting RNG into the 
pipeline distribution system.  By the end of 2017, utilities will have brought online eleven RNG projects producing 
enough renewable fuel for 51,000 homes or equivalent to approximately 132 million litres of renewable fuel for 
transportation markets. 
  
RNG, while more costly than geological natural gas supplies, is a cost effective source of renewable energy for 
Canada.  RNG can be produced, cleaned and put into the natural gas distribution system at a cost of between 
$10-25 per gigajoule (GJ), or equivalent to between 4-9 cents per kilowatt hour (kWh).  For comparison, current 
renewable electricity contracts for utility scale solar in Ontario have been signed for approximately $19 and 
$44/GJ or 7-16 cents/kWh.  For further details, data and key metrics on RNG, please see CGA’s 2016 publication 
on RNG.  
 
With respect to hydrogen, natural gas utilities are interested in examining how hydrogen can be effectively 
blended into their pipeline systems.  At this time, the focus of industry is to test and pilot a process whereby we 
convert surplus renewable electricity into hydrogen for injection into the natural gas distribution pipeline via 
methane-hydrogen blending (called power-to-gas).  CGA and its utilities are currently partnering with 
Hydrogenics to deploy Canada’s first ever power to gas project in Ontario.  This project is being done with CGA 
utilities, SDTC and Hydrogenics. As provinces bring online larger quantities of intermittent renewable power, the 

                                                           
4 This does not include the agricultural methane reduction benefits that RNG offers.   

http://www.cga.ca/wp-content/uploads/2016/05/RNG-publication-FINAL-April-2016-EN.pdf
http://www.cga.ca/wp-content/uploads/2016/05/RNG-publication-FINAL-April-2016-EN.pdf
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use of power-to-gas technology can act as system balancing and a form of renewable energy storage in natural 
gas pipeline and storage caverns. With the right policy measures in place, natural gas utilities can support lower 
GHG emission energy delivery to Canadians through the introduction of RNG and hydrogen into their distribution 
pipeline systems across the country.   
   
Priority Renewable Gases’ Policy/Technology Needs 
  
CGA views existing government agencies like the Canadian Forest Service (and their FOR-C initiative), 
CanmetENERGY and NRC as strategic partners in developing sound policy and technical support for biomass to 
RNG technology needs.  In addition, CGA is seeking amendment of the Canadian Renewable Fuels Regulation – 
administered by Environment and Climate Change Canada – to include gaseous renewable supply sources as an 
alternative compliance option for obligated parties (refiners).  This would align with the U.S. EPA’s renewable 
fuels regulation. 
   
CGA member company investment into hydrogen technology is in its early stages.  The Ontario demonstration 
of the Hydrogenics technology and the associated hydrogen injection into the pipeline system is an important 
first step.  This project will allow utilities to determine engineering and design parameters to ensure hydrogen 
injection is conducted in a manner consistent with pipeline specifications and safety procedures.  Given the 
learnings expected, and the potential for power to gas to play a meaningful role in Canadian renewable gaseous 
fuels, we recommend collaboration be extended to federal energy research agencies to share learnings from 
our initial Ontario pilot.  The federal government has a long history with hydrogen research and development as 
it pertains to vehicle fuel.  However, to date there has been little dedicated funding or focus specific to power 
to gas. 
 
Recommendation:  
CGA recommends government support of $5 million per year over 4 years to support research and 
demonstration projects that advance RNG gasification technologies, including biomass sources, and also 
organics, waste water treatment and municipal solid waste sources, and hydrogen production technologies 
for cost effective hydrogen blending with natural gas. 
 
Industrial Mission and Overview 
 
Mission: that by the year 2030, remote industry (and First Nation communities) have reduced their GHG 
emission profile by 25-40 per cent through the use of LNG as a fuel source in place of diesel and/or fuel oil 
consumption.  Further, that by 2020, Canada is a global leader and seller of technologies and processes for 
economic carbon dioxide capture, conversion and use. 
  
Overview 
Natural gas is the single largest energy source for Canadian industrial energy consumers.  Natural gas is used 
both as an input fuel for industrial process heat and as a feedstock to create valuable by-products  
including plastics and chemicals.  The fastest growth in natural gas consumption in the industrial sector has been 
as a fuel source for oil sands operations where natural gas is used for steam generation.  Canada has 
approximately 23,000 industrial facilities that use natural gas.  In 2015, the 23,000 industrial facilities accounted 
for nearly 40 per cent of Canada’s total natural gas consumption (this does not include natural gas consumed by 
power plants for the production of electricity).  As a result, there exists significant opportunity to support 
industrial users via new technology and energy efficiency measures. 
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Priority Industrial Policy/Technology Needs 
 
The policy and technology priorities for industrial natural gas can be divided into two general themes including 
natural gas access for remote industry and smart carbon dioxide monetization from natural gas combustion.  
These two themes are outlined below. 
 
Natural gas access and efficient use: industrial energy consumers (and First Nations communities) across large 
parts of Canada’s northern provinces and territories rely exclusively on higher GHG emitting fuels such as fuel 
oil (primarily in Quebec), propane and diesel fuel for their heat and power needs.  These areas are also without 
access to the Canadian/North American electrical transmission system and in many cases their connection to 
the grid is not economic.  In many instances, due to the sheer size of these industrial consumers, they require 
an energy dense, baseload fuel to meet the energy needs.  This baseload fuel will be met by one form of fossil 
fuel or another.  Natural gas, in liquid form (LNG), is an optimal solution for remote industry who are reliant on 
higher emitting fossil fuels for baseload energy needs.  However, there remain market and technology issues 
including codes and standards for small scale LNG handling, production and storage; regulatory and education 
issues (pertaining to LNG bunkering and use) and often prohibitive front end engineering and design cost issues 
which stand as a first cost barrier towards clean LNG adoption.  
 
Recommendation:  
CGA recommends government support of $5 million per year over 4 years for research and demonstration 
projects for LNG delivery as a solution to lowering GHG emission for remote industry and First Nations 
communities who rely on diesel for power and heat needs.   
 
This support can be in the form of innovative LNG pilot projects (e.g., LNG paired with renewable energy to 
provide both baseload and renewable energy solutions to a mine or community); support for LNG technology 
development (micro-LNG production; long term cryogenic storage solutions) or education and outreach 
(working with industrial and First Nation communities to better understand the economics and GHG benefits of 
LNG). 
 
CGA is encouraged by the announcement that the Government of Canada will host a Pan Canadian Summit to 
identify options to improve access to alternative pathways for diesel.  CGA has done extensive work to quantify 
the opportunity for LNG in remote industry and communities.  This report from ICF quantifies the opportunity 
for LNG use in over 80 remote industrial and community locations.  Further, a second ICF report examines the 
opportunity for not just industry but also residential and commercial loads in provinces to be met by LNG (where 
a pipeline is not feasible due to cost and distance to the customer).  Once an industry has access to natural gas 
it is important to ensure the most energy efficiency technologies are deployed.  There are a host of emerging 
industrial energy efficiency technologies which require specific sectoral approaches.  Therefore, we do not make 
an attempt in this submission to summarize all of these areas.  However, to share ideas and showcase 
opportunities, it is recommended that CanmetENERGY work with industry to discuss showcasing industrial 
natural gas technologies at the aforementioned Technology and Innovation Financing Forum. 
 
Smart carbon dioxide monetization or Carbon Dioxide Utilization (CDU): In Canada, and globally, the last 
fifteen years of carbon dioxide R&D and piloting work has been focused mainly on carbon capture and 
sequestration.  For certain, great achievements have been realized in this area and Canada has been a leader 
in showcasing CCS.  However, moving forward, future RD&D capacity and funding in Canada should pivot, in 
part, to provide solutions that examine how we can effectively capture, convert and use carbon dioxide.  Put 
another way, if we start to think about carbon dioxide as a resource, as opposed to a pollutant, we can frame 
its use in an entirely different way. The conversion of CO2 into synthetic renewable fuels can assist greatly in 

http://www.cga.ca/wp-content/uploads/2016/05/Economic-and-GHG-Emissions-Benefits-of-LNG-for-Remote-Markets-in-Canada_ICF-full-report.pdf
http://www.cga.ca/wp-content/uploads/2016/10/ICF-Report-Reducing-GHG-Emissions-Final-2016.pdf
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meeting our low-carbon energy demands while minimizing the environmental consequences.  To convert CO2, 
it is combined with renewable hydrogen in the presence of specific catalysts to create a variety of products 
including fuels like methane. This technology is also known as methanation. While this is not a new process, it 
is a process that requires a variety of technology developments to reduce the cost of producing renewable 
hydrogen, improve the cost-effectiveness of CO2 capture, increase overall efficiencies and reduce the 
technology footprint. 

This approach will assist in preserving the affordable use of natural gas as a fuel for industry while offering GHG 
emission reduction opportunities ‘at the back end’ of the process.   
 
Recommendation:  
CGA recommends government of $5 million per year over 4 years for further research and demonstration 
projects for CO2 capture, conversion and monetization. 
   
Natural Gas for Transportation Mission and Overview 
 
Mission: A significant reduction in freight transportation GHG emissions is realized in Canada through the 
deployment of LNG and CNG with an eye to Renewable CNG and LNG (using renewable natural gas) offering a 
zero emissions pathway for transportation in Canada.  
 
Overview 
Canada’s natural gas transportation industry is an emerging and largely untapped GHG emission reduction 
opportunity for Canada.  According to ICF International, by 2030 a total of nearly 5.5 MT of GHG emission 
reduction can be realized in Canada’ transportation sector through using natural gas as a fuel.  Currently, natural 
gas accounts for less than 1 per cent of all fuel used in Canadian transportation markets.  Over the last 5-years, 
provinces – led by British Columbia and Quebec – have been actively supporting natural gas as a transportation 
fuel.  Ontario more recently, via its Climate Action Plan, has offered program support for natural gas vehicles.    
There is an increased adoption of natural gas particularly among transit buses and waste haulers in the on-road 
sector, and an active adoption of the fuel in the marine sector, specifically for ferries in British Columbia and 
Quebec.  
 
Furthermore, many natural gas vehicles today use Canadian innovations in their natural gas fueling systems and 
fuel tanks.  Luxfer, based in Alberta, is Canada’s only natural gas tank manufacturer.  When it comes to innovative 
natural gas fueling systems Canada’s own HiTec Fuel systems has conversion kits that can be used for heavy-
duty vehicles including large mine haul trucks similar to those used in oil sands extraction. Cummins-Westport 
produces near-zero engines right here in Canada for use in waste haulers, transit buses, and smaller vehicles 
such as school buses.  Supported by Canadian natural gas utilities, fueled by a largely domestic energy source, 
and served by innovative parts and technology fabricators, the natural gas vehicle and transportation sector 
stands to benefit greatly from policies that are able to guide this sector in the right direction.  
 
Federal support has been of value to industry, largely through the NGV Deployment Roadmap with NRCan.  More 
recently, natural gas refueling proponents have been actively working to partner with NRCan in response to 
program funding announced in the 2016 Federal Budget for alternative transportation refueling. 
   
Priority Transportation Policy/Technology Needs 
  
Despite the fuel affordability, environmental, and other benefits of natural gas vehicles, there are specific 
technology gaps that are barriers to increased adoption. Given Canada’s unique freight transportation needs 
owing to a vast and varied landscape, higher weight allowances, and a significant uphill terrain, especially in 
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Western Canada, Canadian trucks typically use a high-horsepower engine to meet these needs. Such high 
horsepower engines may be used for other applications such as mining, forestry, and oil and gas extraction. 
While a natural gas driven high horsepower engine was previously available to this sector, this is not the case 
anymore.  
 

• Canada needs a high-horse power natural gas engine. Given Canada’s unique landscape, higher weight 
allowances for trucks, and the longer distances that Canadian trucks traverse, a high horse power engine 
is ideally suited to long-haul applications. Currently driven mostly by diesel, heavy duty, long-haul sector 
is responsible for a significant portion of emissions and also the fastest growing emissions within the 
transportation sector. The development and deployment of a high-horsepower engine would increase 
adoption of natural gas in this sector and help reduce emissions.  

 
• Reducing the environmental impact of forestry, mining and oil and gas extraction will require an 

investment in heavy duty and high horsepower innovations including advanced spark plug designs, 
direct injection of fuel, advanced valve systems, and enhanced air circulation.  These are not items that 
can be bolted on to an engine, but will need to be designed and developed with specific engines and 
applications in mind.  Although investing in heavy duty applications – particularly those used in 
supporting natural resources extraction – will target a specialized market segment, the technologies 
developed for these purposes can also be used in many of the medium and heavy duty applications.  

 
There exists a wealth of knowledge within Canada’s federal government around the policy needs to advance 
effective natural gas for transportation market adoption in Canada.  This knowledge has been shared by industry 
in partnership with NRCan through the development and subsequent work that emerged from the Natural Gas 
Vehicle Deployment Roadmap.   
 
Recommendation:  
CGA recommends government support of $5 million per year over 4 years for research and demonstration 
projects for heavy horse power natural gas fueled engines (for mining, rail and marine) and to test and 
demonstrate new pathways for reducing engine methane slip. 
 
 
Part V: Natural Gas Innovation Fund Overarching Recommendations 
 
Throughout this document we have provided a series of recommendations that follow an overview of a new 
model for conducting natural gas innovation through research and demonstration projects in Canada – through 
a one stop shop – Natural Gas Innovation Funding. 
 
CGA is recommending the Government of Canada allocate $25 million per year over 4 years ($100 million total) 
from the 2016 Federal Budget allocation of $200 million per year over 4 years ($800 million total) to the Natural 
Resources Sector - for natural gas innovation with emission reduction requirements: 
 

• $5 million per year over 4 years for research and demonstration projects in residential and commercial 
buildings to advance natural gas heat pumps, MCHP and the testing and validation of natural gas 
technologies in net zero buildings.   
 

• $5 million per year over 4 years for research and demonstration projects to advance RNG gasification 
technologies, including biomass sources, and also organics, waste water treatment and municipal solid 
waste sources, and hydrogen production technologies for cost effective hydrogen blending with 
natural gas. 

http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/oee/pdf/transportation/alternative-fuels/resources/pdf/roadmap.pdf
http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/oee/pdf/transportation/alternative-fuels/resources/pdf/roadmap.pdf
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• $5 million per year over 4 years for research and demonstration projects for LNG delivery as a solution 

to lowering GHG emission for remote industry and First Nations communities who rely on diesel for 
power and heat needs.  

  
• $5 million per year over 4 years for research and demonstration projects for CO2 capture, conversion 

and monetization.   
 

• $5 million per year over 4 years for research and demonstration projects for heavy horse power 
natural gas fueled engines (for mining, rail and marine) and to test and demonstrate new pathways for 
reducing engine methane slip.  
 

CGA proposes to serve as a vehicle to invest in research and demonstration projects in Canada leveraging both 
provincial funding from cap and trade and carbon tax dollars and the recommended $100 million in federal 
funding described above to advance clean technologies in natural gas.  As a means to inform decisions, our 
recommendation is to bring together industry, government and research organizations in coordinated and 
collaborative forums focused on research and demonstration projects needs and funding requirements. Some 
examples can include:  
 

• A 1st of kind  Natural Gas Technology Innovation and Financing Forum to identify gaps and financial 
support required by natural gas cleantech companies.  
 

• A 1st of kind joint framework model for the natural gas industry (CGA, and value chain partners) and 
the Federal government (NRCan/ISED) and research organizations (CanmetEnergy/NRC) that respects 
mandates and accelerates project investments in natural gas with solutions to industry markets. 
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