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Executive Summary 
 
The natural gas delivery industry has provided clean, affordable, safe, and reliable energy to homes, 
businesses, institutions, and large industry for over a century.  Looking to the future, natural gas and the 
natural gas delivery industry can build on this legacy to make an even better energy system. Integrating 
natural gas into a smart energy future would support: emissions reductions; the availability of affordable 
energy; energy security and reliability; a more efficient infrastructure, with the ability to provide demand 
response, accommodate emerging technologies, and new sources of supply – including renewable natural 
gas; improved demand response for electric distribution through switching heating and cooling loads to 
natural gas and through the use of distributed generation; greater consumer choice resulting in maximum 
energy value; and optimized energy value from renewable wind and solar through the use of fast ramping 
dispatchable generation or indirectly through technologies like power-to-gas.  Natural gas, as compressed 
natural gas (CNG) or as liquefied natural gas (LNG), provides significant economic and environmental 
benefits to remote communities in North America.  Renewable natural gas (RNG) could also provide 
significant greenhouse gas (GHG) emissions reductions and cost savings.  Finally, natural gas could play an 
important role as a clean and affordable transportation fuel.  With the world turning to natural gas to 
meet sustainable energy needs and with North America’s extraordinary natural gas supply, infrastructure, 
and know-how, any conversation on energy – even a Quadrennial Energy Review on electricity – needs to 
think about how natural gas and gas infrastructure can play a role.  QER 1.2 needs to think about an energy 
system, not just an electric grid – and gas and gas infrastructure are key to making the most effective and 
integrated energy system possible.  
 
Introduction 

 
In April, 2015, the Department of Energy (DOE) released the Quadrennial Energy Review (QER).  The QER 
recognized that the energy relationship between the U.S. and Canada is highly intertwined, and noted 
opportunities to collaborate on initiatives to promote clean energy and environmental responsibility.  DOE 
stated that the development of the QER provided an opportunity to engage Canada “in a deeper dialogue 
on the integrated nature of North American energy systems – including transmission, storage, and 
distribution infrastructure.”  Among the recommendations included in the QER to further enhance North 
American energy integration was integration of energy data between the U.S. and Canada, undertaking 
comparative and joint energy system modeling, planning and forecasting between the U.S. and Canada, 
and establishing collaborative programs to harmonize regulations across the border. 

 
According to DOE’s Stakeholder Briefing Memo, the second installment of the Quadrennial Energy Review 
(QER 1.2) “will develop a set of findings and policy recommendations to help guide the modernization of 
the nation’s electric grid and ensure its continued reliability, safety, security, affordability, and 
environmental performance through 2040.”  The DOE will look to energy efficiency improvements of end 
users and increases in flexibility on the distribution system.  The DOE also will be examining “[w]hat level 
of innovation is required to prudently ensure availability of clean energy capabilities to meet 2030 and 



2050 goals, focusing on the electricity sector, e.g. baseload, storage.”  QER 1.2 will also include analyses 
and recommendations relating to the trilateral energy relationship between the United States, Canada, 
and Mexico, with the intention of improving integration across North America.  DOE will also be looking 
to whether there are any “barriers or constraints for continuing integration with Canada’s electricity 
sector.” 
 
According to the Stakeholder Briefing Memo, the focus of QER 1.2 is the modernization of the electric 
grid. The comments below of the Canadian Gas Association (CGA) explain why a smarter electric grid must 
take an “energy system” approach, including integration with natural gas and gas infrastructure.  They are 
intended to demonstrate how promoting enhanced innovation in the use of natural gas would help ensure 
that the electric grid operates better and more efficiently as part of an integrated energy system.  CGA 
believes that enhanced use of natural gas, including RNG, will help both countries reduce GHG emissions 
and result in a more secure energy future for North America. 
 
Background: Natural Gas Use in Canada 
 
Natural gas meets over 30 per cent of Canada’s energy 
needs.  Figure 1 shows a breakdown of energy use in 
Canada. 

 
In 2015, approximately 3.12 trillion cubic feet of natural 
gas was consumed in Canada.  As illustrated in Figure 2, 
the largest sectoral uses of natural gas in Canada are 
the industrial and power generation sectors which 
combined account for over 65 per cent of gas 
consumption.  Natural gas is the largest source of 
energy for the industrial and residential markets in 
Canada and the second largest energy source in the 
commercial sector.   
 
For more than a century, natural gas delivery 
companies, identified in the map below, have been 
meeting the energy needs of Canadians. With over 
450,000 kilometres of transmission and distribution 
pipeline, as well as above-ground and underground 
storage facilities, natural gas is delivered to over 6.8 
million customer locations. This means that over 20 
million Canadians rely and benefit from clean, 
affordable, safe, and reliable natural gas to heat homes, 
schools, hospitals and businesses, generate electricity, 
fuel vehicles, and power appliances  (Source: CGA). The 
investment in this infrastructure and commitment to 
customers has played an important role in helping 
Canadians achieve the quality of life which we enjoy 
today. The map, below, provides a cross-Canada 
snapshot of existing and planned infrastructure, 
including existing natural gas pipeline distribution 
areas, LNG production plants, LNG refueling stations, 
and communities in the North and industries using LNG.  

Figure 1 

Figure 2 
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Integrating Natural Gas into a Smart Energy Future 

 
Direct and distributed uses of natural gas offer a highly efficient energy delivery system.  Delivering natural 
gas to consumers’ homes and businesses for direct use on site to produce heat results in an approximately 
three-to-one energy gain over converting fuels into electricity at a remote location and then transmitting 
and distributing it to homes and businesses for the purpose of generating heat, given losses in the process 
of converting natural gas into electricity and incurring the associated lines losses for transmission and 
distribution. And yet natural gas is often not included in any smart energy system analyses.  As explained 
below, while modernizing the electric grid is an important goal, focusing exclusively on the electricity 
sector leaves out a critical element of the smart energy future desired by all. 

 
1. Incorporating Natural Gas Use into a Smart Electricity Grid Analysis 

 
A smarter electric grid should therefore include integration with natural gas and gas infrastructure. A 
smart energy system that includes natural gas can, for example, provide appropriate peak load reduction 
and/or demand response through direct use, the use of dual fuel appliances, or local generation measures, 
all to help address requests triggered by the events on the electric grid.  Smart electric meters provide 
operational, cost, energy efficiency, and awareness benefits to consumers and utilities.  The use of smart 
gas meters alongside smart electric meters will enable a utility to better operate its system and for 
consumers to better monitor and manage their consumption.  Energy efficiency programs also help 
reduce natural gas consumption, ensuring lower emissions and the more responsible use of resources.  
Demand management strategies can be employed to flatten demand curves and reduce infrastructure 
costs. And in areas with electricity constraints, fueling more homes and businesses directly with natural 
gas could help ease demand on the electricity grid, thereby reducing the threat of electricity outages and 
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avoiding new infrastructure costs.  Since 2000, Canadian gas utilities have invested $1 billion in energy 
efficiency programs, saving $1 billion in natural gas costs and reducing customer emissions by 50 
megatonnes (MT) (Source: CGA). 

 
A smart energy future should also involve technological advances to enhance the overall efficiency of 
energy production, distribution, and use. The use of natural gas in thermal applications, such as space and 
water heating, can be much less emission-intensive than using electricity for the same application, 
particularly when the electricity is produced by high-emitting generation.  Combined heat and power 
(CHP) systems and natural gas fueled micro-grids comprised of one or more interconnected distributed 
generation and CHP units are other examples of important end uses critical to a smart energy future.  
Micro-grids can help improve the utilization of the energy delivery infrastructure, defer electric generation 
and delivery upgrades, reduce electric transmission losses, improve energy service reliability, and reduce 
overall energy costs for consumers within the microgrid.  Thus, end-use energy technology innovation will 
help to support the delivery of more affordable and efficient energy to customers.   

 
Natural gas is also an important tool in efforts to incorporate more renewable generation into the North 
American system.  By linking natural gas-fired generation with intermittent renewable generation such as 
wind and solar, the inevitable intermittency of renewable generation can be managed ensuring reliability 
for end-users.  Emerging technologies like power-to-gas offer ways to effectively store renewable energy, 
building on the incredible storage capacity that already exists in the natural gas system. 

 
Across Canada, the average annual cost of heating with electricity, propane, and heating oil is two to three 
times higher than with natural gas.  As a result, there are significant potential cost and emissions benefits 
for homeowners, business, and industries that have access to the natural gas pipeline system.  The 
average new residential customer would achieve annual fuel costs savings of $1,619 per year, or more 
than $25,000 over the life of the gas heating equipment, with total potential savings of $150 million per 
year for Canadian consumers.  And in terms of emissions reductions, the commercialization of new 
technologies in the downstream natural gas sector in Canada could achieve GHG emissions reductions of 
48 MT of carbon dioxide per year.  These reductions would result from lower natural gas consumption 
driven by better energy efficiency (11.5 MT), electricity production through the use of high efficiency 
combined heat and power (12.8 MT), fuel switching from higher emitting fuels (diesel/gasoline) to natural 
gas for transportation (4.1 MT), the connection of communities to the gas pipeline system and the use of 
LNG or CNG for end users reliant on diesel fuel, heavy fuel oil or propane (5.6 MT) and the introduction of 
renewable natural gas into the distribution pipeline system (14 MT).  (Source: ICF International) Similar 
cost and emissions reductions could be realized in the United States.  

 
The significant benefits in energy efficiency and technology innovations across the North American market 
suggest a valuable opportunity for U.S. and Canadian governments.  The relevant governmental 
authorities could identify joint research and funding opportunities that could benefit the integrated North 
American energy system.  The U.S. and Canada could also work together to develop strategies that further 
promote natural gas end-use technologies and the innovation of such technologies to help meet the GHG 
targets in the U.S. and Canada.   

 
2. Recognizing the Economic and Environmental Benefits of LNG for Remote Markets 
 

There are a number of communities in North America that are not connected either to the North American 
electrical grid or to natural gas distribution pipelines.  For example, in Canada, approximately 200,000 
people live in nearly 300 remote communities spread across Canada that are disconnected from central 
energy supplies.  In these remote regions, reliable and cost-effective energy supply are a challenge for 
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communities and industry, and serve as a barrier to economic development. Remote communities and 
industry typically rely on diesel, propane, or other fuel oils for heating and to generate their own power, 
all of which have to be shipped in by truck, rail, or marine vessel.  
 
Expanding the North American electricity grid into these remote regions would not be economic.  On the 
other hand, in many of these remote regions of Canada, compressed natural gas (CNG) or liquefied natural 
gas (LNG) is increasingly being considered as an option to meet energy requirements. Advances in the 
technology used to liquefy, transport, and re-vaporize natural gas have made LNG a viable option for 
remote customers. Natural gas is liquefied to reduce its volume, making it easier to transport in large 
quantities with truck tanks. The delivered gas is stored by customers on-site as a liquid and vaporized 
when needed.  
 
Remote LNG Supply Chain 
 

 
 
 
Although LNG has many advantages, including environmental and safety benefits, cost savings are the 
primary rationale for its adoption. In recent years, due to low natural gas prices, LNG has emerged as an 
affordable alternative to diesel or fuel oil in remote communities and mining sites.  
 
One major challenge to remote LNG adoption in Canada has been the lack of new LNG liquefaction 
infrastructure.  The lack of nearby plants to liquefy natural gas means that LNG must be shipped by truck 
over longer distances, adding to the cost for remote users and reducing LNG’s competitiveness compared 
to other fuels. However, small-scale liquefaction plants can be strategically built in regions that are closer 
to the remote energy demand, but are still served by natural gas pipelines.  This issue of LNG supply is 
starting to be addressed by the market, with two new LNG plants built in Alberta since 2012, and two LNG 
plant expansions (British Columbia and Quebec) under construction. Further, one new LNG plant is set to 
come online in 2016, in northern British Columbia.  
 
A recent study by the consulting firm ICF International, working with CGA and Canadian natural gas 
distribution facilities, assessed remote project opportunities in Canada identifying 58 industrial customers 
and 23 remote community power generating stations for conversion.  Overall, these conversions would 
realize an annual fuel cost savings of $236 million by 2025 and emissions reductions of more than 500,000 
tonnes of CO2 eq per year (note: this 500,000 tonnes is a subset of the 5.6 MT noted in page 4).  Enhancing 
LNG availability for the remote communities in North America would help increase the energy security of 
such regions while also reducing GHG emissions. 
 

3. Promoting Affordable Renewable Natural Gas 
 

DOE is promoting renewable generation as part of the grid of the future.  Wind and solar power are 
important elements of such a future grid, but RNG could also play an important role in North America’s 
smart energy future.  RNG, a 100 per cent renewable energy source, is natural gas produced from organic 
waste from farms, forests, landfills, and water treatment plants.  The gas is captured, cleaned, and 

(cooling) 
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blended into natural gas distribution pipelines and used in the same way as traditionally delivered natural 
gas by homes, businesses, transportation fleets, and industry.  There are no special upgrades to furnaces, 
water heaters and other equipment needed to use RNG.  

 
In 2015, the total natural gas demand in Canada was 3136 Bcf. The ultimate potential for RNG in Canada 
is estimated to be 1210 Bcf per year – equal to nearly 40 per cent of Canada’s 2014 natural gas 
consumption (Source: CGA). Such use of RNG would yield significant GHG emissions reductions.  And along 
with this emission reduction opportunity is a cost saving for RNG wherever CO2 emissions are priced, 
saving the consumer the carbon cost for the volume of RNG used.  RNG use is just one more example of 
how natural gas utilities and the natural gas distribution system have an important role in North America’s 
innovative energy delivery system of the future.   
 
On May 25th, CGA released public targets for RNG blending into the Canadian gas pipeline system of 5 per 
cent and 10 per cent by 2025 and 2030.  Subsequently, on May 26, 2016, the Ontario Government 
announced a $100 million program to finance RNG projects in the province.  CGA is advocating for 
Canadian federal funding to match provincial RNG contributions. Comparable action in the U.S could lead 
to very near term and significant emission reductions. 
 

4. Promoting Natural Gas as a Clean and Affordable Transportation Fuel 
 

Over 30 per cent of all the energy used in Canada each year is to fuel modes of transportation – from road 
to rail to air to marine.  The dominate transportation fuels used are gasoline and diesel, which combined 
account for nearly 85 per cent of the market. Natural gas at present represents only 0.1 per cent of the 
total fuel use in transportation today, and its use is restricted to small pilot-type initiatives in heavy-duty 
truck or small fleet truck applications. (Source: Statistics Canada) At a time when conventional 
transportation fuel prices are rising, and natural gas remains very affordable, natural gas as a 
transportation fuel makes economic and environmental sense for the energy grid of the future.  
 
CGA is mindful of the significant push to electrify the transportation sector in the U.S. but notes how such 
efforts have little benefit for high volume fuel consumption transport sectors.  Natural gas presents a 
significant opportunity to reduce emissions and costs of transportation in high volume applications.  
Natural gas for vehicle use is typically 30 to 40 per cent less expensive than liquid fuels (Source: CGA). The 
use of natural gas as a transportation fuel also provides a number of environmental benefits, including 
lower GHG emissions. And vehicles fueled by natural gas can use renewable natural gas, yielding further 
environmental benefits. 
 
Across Canada, natural gas utilities are investing in infrastructure and programs to support greater use of 
natural gas as a transportation fuel.  Considering the integrated North American energy market, both 
countries would benefit from enhanced and coordinated investment to deliver benefits efficiently across 
our integrated transportation grid for road, rail, and marine applications.   
 
For more information, please contact: 
Paula Dunlop, Director, Public and Government Affairs 
Canadian Gas Association 
613-748-0057 x341  
613-614-3280  
pdunlop@cga.ca 
www.cga.ca 
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