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Foreword to the Hydrogen Strategy for 
Canada 
 

For more than a century, ƻǳǊ ƴŀǘƛƻƴΩǎ ōǊƛƎƘǘŜǎǘ ƳƛƴŘǎ have been working on the technology to turn the 
invisible promise of hydrogen into tangible solutions. Canadian ingenuity and innovation has once again 
brought us to a pivotal moment.  

As we rebuild our economy from the impacts of COVID-19 and fight the existential threat of climate 
change, the development of low-carbon hydrogen is a strategic priority for Canada. The time to act is now. 

The Hydrogen Strategy for Canada lays out an ambitious framework for actions that will cement hydrogen 
as a tool to achieve our goal of net-zero emissions by 2050 and position Canada as a global, industrial 
leader of clean renewable fuels.  

This strategy shows us that by 2050, clean hydrogen can help us achieve our net-zero goalτall while 
creating jobs, growing our economy, and protecting our environment. This will involve switching from 
conventional gasoline, diesel, and natural gas to zero-emissions fuel sources, taking advantage of new 
regulatory environments, and embracing new technologies to give Canadians more choice of zero 
emission alternatives.  

As one of the top 10 hydrogen producers in the world today, we are rich in the feedstocks that produce 
hydrogen. We are blessed with a strong energy sector, and the geographic assets that will propel Canada 
to be a major exporter of hydrogen and hydrogen technologies. 

Hydrogen ƳƛƎƘǘ ōŜ ƴŀǘǳǊŜΩǎ ǎƳŀƭƭŜǎǘ ƳƻƭŜŎǳƭŜ but its potential is enormous. It provides new markets for 
our conventional energy resources, and holds the potential to decarbonize many sectors of our economy, 
including resource extraction, freight, transportation, power generation, manufacturing, and the 
production of steel and cement. 

This Strategy is a call to action. It will spur investments and strategic partnerships across the country and 
beyond our borders. It will position Canada to seize economic and environmental opportunities that exist 
coast to coast. Expanding our exports. Creating as many as 350,000 good, green jobs over the next three 
decades. All while dramatically reducing our greenhouse gas emissions. And putting a net-zero future 
within our reach. 

The importance ƻŦ /ŀƴŀŘŀΩǎ ǊŜǎƻǳǊŎŜ ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ƻǳǊ ŎƭŜŀƴ ǘŜŎƘƴƻƭƻƎȅ ǎŜŎǘƻǊǎ Ƙŀǎ ōŜŜƴ magnified 
during the pandemic. We must harness our combined will, expertise and financial resources to fully seize 
the opportunities that hydrogen presents.   

This strategy is the product of three years of study and analysis, including extensive engagement sessions, 
where we hŜŀǊŘ ŦǊƻƳ ƳƻǊŜ ǘƘŀƴ мΣрлл ƻŦ ƻǳǊ ŎƻǳƴǘǊȅΩǎ ƭŜŀŘƛƴƎ experts and stakeholders. But its release 
is not the end of a process. This is only the beginning.  

Together, we will use this Strategy to guide our actions and investments. By working with provinces and 
territories, Indigenous partners, and the private-sector and by leveraging our many advantages, we will 
create the prosperity we all want, protect the planet we all cherish and we will ensure we leave no one 
behind. 

 
¢ƘŜ IƻƴƻǳǊŀōƭŜ {ŜŀƳǳǎ hΩwŜƎŀƴ 
/ŀƴŀŘŀΩǎ Minister of Natural Resources 
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Contributors   

For the past three years, the Government of Canada, under the leadership of Natural Resources Canada, 

has been working with private sector stakeholders, Indigenous organizations, non-Government 

organizations, and governments at all levels to inform the development of a Hydrogen Strategy for 

Canada. This Strategy contains input from hundreds of companies, organizations and individuals sourced 

through a variety of different forums, workshops, teleconferences, bilateral discussions, and dialogue 

through existing working groups. While the Government of Canada led the development of the Strategy 

and consulted broadly with industry, the contents, findings, and recommendations expressed in the 

Strategy reflects a combined view and may not be unanimously endorsed by all of the participating 

organizations and their employees. 

The Government has also commissioned a number of key studies on topics such as hydrogen codes and 

standards, awareness, demand modelling, and GHG emissions reduction potential.  These studies along 

with key international reports, for example from the International Energy Agency and Hydrogen Council, 

have helped inform the development of the Strategy.  

Zen and the Art of Clean Energy Solutions (Zen) is the lead author of this strategy on behalf of the 

Government of Canada. Zen together with the Institute for Breakthrough Energy + Emission Technologies 

(IBET) led the aggregated 2050 hydrogen demand modelling work to determine the potential role 

hydrogŜƴ Ŏŀƴ Ǉƭŀȅ ƛƴ /ŀƴŀŘŀΩǎ ŦǳǘǳǊŜ ŜƴŜǊƎȅ ǎȅǎtem. The Strategy summarizes and integrates stakeholder 

inputs and previous studies, as well as recent modelling and analysis, into a single cohesive document. 

The Hydrogen Strategy for Canada is a strategic directional document based on best available information 

at this time. Adjustments will be made as technology, research, codes and standards, the international 

hydrogen landscape, and policy evolves. Additional research and analysis outlined as recommended 

actions in this document are planned through the Implementation Strategic Steering Committee, 

dedicated Working Groups, and Regional Blueprints. 

Consultations 
Consultations were held with over 1,500 stakeholders from across the value chain to ensure engagement 
opportunities were as comprehensive as possible. Stakeholder groups include, but are not limited to the 
private sector, associations and NGOs, academia and research groups, Federal and Provincial 
Governments, and Indigenous Organizations, communities, and businesses.  
 

Linkages with Industry Working Groups 

The Government has also collaborated closely with the Transition Accelerator, the Canadian Hydrogen 
and Fuel Cell Association (CHFCA), the Canadian Gas Association, and other industry associations which 
are pursuing actions closely aligned with those identified in the Strategy. Once the strategy is released, 
Canada will establish a Strategic Steering Committee, with several targeted task teams, to ensure progress 
toward the recommendations in the strategy is made and measured.
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Abbreviations  

AHJ Authority Having Jurisdiction 
ASHP Air Source Heat Pump 
ATR Autothermal Reforming 
AZETEC Alberta Zero-Emissions Truck Electrification Collaboration 
BC-LCFS .ǊƛǘƛǎƘ /ƻƭǳƳōƛŀΩǎ [ƻǿ /ŀǊōƻƴ CǳŜƭ {ǘŀƴŘŀǊŘ 
BECCS Bio-energy with Carbon Capture and Storage 
BEV Battery Electric Vehicle 
BNQ Bureau de Normalization du Québec 
CAD Canadian Dollars 
CCUS Carbon Capture Utilization, Storage 
CEC California Energy Commission 
CFS Clean Fuel Standard 
CHFCA Canadian Hydrogen and Fuel Cell Association 
CHIC Canadian Hydrogen Installation Code 
CI Carbon Intensity 
CMMP Canadian Minerals and Metals Plan 
CNG Compressed Natural Gas 
CO Carbon Monoxide 
CO2 Carbon Dioxide 
CSA Canadian Standards Association 
DAC Direct Air Capture 
DOE Department of Energy (US) 
DRI Direct Reduced Iron 
EER Energy Effectiveness Ratio 
FCEB Fuel Cell Electric Bus 
FCEV Fuel Cell Electric Vehicle 
GDP Gross Domestic Product 
GHG Greenhouse Gas 
GJ Gigajoule 
GW Gigawatt 
H2 Hydrogen 
HD Heavy-Duty 
ICE Internal Combustion Engine 
ICT Innovative Clean Transit 
IEA International Energy Agency 
IMO 
IP 

International Maritime Organization 
Intellectual Property 

IRAP Industrial Research Assistance Program 
LD Light-Duty 
LNG Liquid Natural Gas 
MCH Methylcyclohexane 
MJ Megajoule 
NG Natural Gas 
NH3 Ammonia 
NOx Nitrogen Oxides 
NRC National Research Council 
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OEM Original Equipment Manufacturer 
OpEx Operating Expenditures 
PEM Proton Exchange Membrane 
PJ Petajoules 
PSA Pressure Swing Adsorption 
RNG Renewable Natural Gas 
SMR Steam Methane Reforming 
SOEC Solid Oxide Electrolysis Cell 
SOx Sulphur Oxides 
SR&ED Scientific Research and Experimental Development Tax Incentive Program 
SDTC Sustainable Development Technology Canada 
TCO Total Cost of Ownership 
TRL Technology Readiness Level 
TWh 
VRE 

Terawatt-hour 
Variable Renewable Energy 

WGS Water Gas Shift 
ZEV Zero-Emission Vehicle 
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Executive Summary 

 TIME TO ACT 

The ǿƻǊƭŘΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳǎ ŀǊŜ 
undergoing radical transformation 
driven by the need to mitigate climate 

change. Development of an at-scale, 
clean hydrogen economy is a strategic 
priority for Canada, needed to diversify 
our future energy mix, generate 
economic benefits and achieve net-
zero emissions by 2050. 

The time to act is now. Governments around the 
world are releasing and executing hydrogen 
strategies that are building global momentum. In 
2019, Canada seized this momentum by 
developing and launching a new Hydrogen 
Initiative under the Clean Energy Ministerial, 
designed to be the cornerstone for global 
hydrogen deployment.  

Now, one year later, Canada is poised to leverage 
this momentum, to grow the domestic 
opportunity for hydrogen, while also benefiting 
from growth in global demand through export 
opportunities, guided by this Strategy. 

This Strategy seeks to modernizŜ /ŀƴŀŘŀΩǎ ŜƴŜǊƎȅ 
systems by leveraging Canadian expertise ς 
including increased participation from 
marginalized and underrepresented groups ς 
through building new hydrogen supply and 
distribution infrastructure and fostering uptake in 
various end-uses, that will underpin a low-carbon 
energy ecosystem in the near- and long-term. It 
will set the foundation to do this over the next five 
years by: 

¶ Encouraging early deployment HUBs in 
mature applications, and Canadian 
demonstrations in emerging applications; 

¶ employing regulations, including the 
forth-coming Clean Fuel Standard to drive 
near-term investments; and  

¶ framing new policy and regulatory 
measures needed to reach net-zero by 
2050. 

These activities in the short-term will be followed 
by the growth and diversification of the sector 
from 2025 to 2030. Thereafter, through rapid 
expansion until 2050, Canada will start to realize 
the full benefits of the hydrogen strategy. 

Those benefits include: 

¶ positioning Canada to become a world-
leading supplier of hydrogen 
technologies; 

¶ sparking economic recovery while 
growing domestic low-carbon fuel 
production to reduce emissions for the 
longer term, including unique 
opportunities for Indigenous 
communities and businesses;  

¶ generating more than 350,000 high-
paying jobs nationally; and  

¶ employing hydrogen as a key enabler to 
reach net-zero emissions by 2050. 

The International Energy Agency (IEA) has 
recommended that governments put clean 
energy solutions such as hydrogen at the heart of 
stimulus plans. Green infrastructure investments 
ŀǊŜ ƪŜȅ ǘƻ ŀŎƘƛŜǾƛƴƎ /ŀƴŀŘŀΩǎ Ǉƻǎǘ-pandemic 
economic recovery, clean growth and climate 
change objectives. 

By applying its world-class expertise at home, 
/ŀƴŀŘŀ Ŏŀƴ ǎƘƻǿŎŀǎŜ ƘȅŘǊƻƎŜƴΩǎ ǊŜŀƭ-world 
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applications and benefits and the role hydrogen 
can play in transforming energy systems. Early 
deployment HUBs will set Canada on a path for 
widespread deployment in the mid- and long- 
ǘŜǊƳ ǿƘŜǊŜ ƘȅŘǊƻƎŜƴΩǎ ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ 
can be fully realized.  

 CONTEXT 

Canada has played an important role in the 
development of the growing global hydrogen 
economy, starting more than a century ago with 
innovation in hydrogen production technology 
and four decades ago as pioneers in fuel cell 
technology. Canada continues to be an R&D and 
technology leader in the sector.  

Under the Paris Agreement, Canada has 
committed to reducing GHG emissions by 30% 
below 2005 levels by 2030. It has also announced 
a target to achieve net-zero emissions by 2050, 
joining 72 other nations in this ambitious pledge. 
In a net-ȊŜǊƻ ŦǳǘǳǊŜΣ /ŀƴŀŘŀΩǎ ŜŎƻƴƻƳȅ ǿƛƭƭ ōŜ 
powered by electricity and low carbon fuels ς with 
low carbon fuels expected to provide up to 60% or 
more of our energy needs. As the lowest carbon 
fuel, hydrogen is essential to decarbonizing the 
ǘƻǇ ǘƘƛǊŘ ƻŦ /ŀƴŀŘŀΩǎ Ƴƻǎǘ ŜƴŜǊƎȅ ƛƴǘŜƴǎƛǾŜ ŀƴŘ 
hard-to-abate end-use applications, and there is 
much work to do to roll out hydrogen at scale 
domestically.  

Canada is not alone in seeing hydrogen as a critical 
part of the solution to combat climate change and 
improve air quality, while driving economic 
growth in a carbon-constrained world. Countries 
around the world have developed strategies to 
inform the optimal supply pathways and end-use 
applications for hydrogen, as well as to define 
export strategies. 

The demand for hydrogen in global energy 
systems is dramatically increasing, with 
projections indicating at least a tenfold increase in 
demand over the next three decades. Studies 

                                                                         
1 Bloomberg NEF. (2020). Hydrogen Economy Outlook. 
Retrieved from 
https://data.bloomberglp.com/professional/sites/24/BNEF-
Hydrogen-Economy-Outlook-Key-Messages-30-Mar-
2020.pdf 

indicate that hydrogen could provide up to 24%1 
of global energy demand by 2050. The number of 
countries with polices that support investment in 
hydrogen technologies is increasing, along with 
the number of sectors they target. Canada is 
uniquely positioned to become a large-scale 
exporter of hydrogen to serve this growing 
market, but domestic deployments must lead. 

For three years, the Government of Canada, 
under the leadership of NRCan has been working 
with private sector stakeholders and 
governments at all levels to inform the 
development of the Hydrogen Strategy for 
Canada. The release of this strategy comes during 
unprecedented times. The world has been shaken 
by COVID-19, and there is daily evidence 
mounting that climate change poses an ever-
ƛƴŎǊŜŀǎƛƴƎ Ǌƛǎƪ ǘƻ ǘƘŜ ǿƻǊƭŘΩǎ ŜŎƻƴƻƳƛŜǎΣ ƘŀōƛǘŀǘǎΣ 
biodiversity, human health, and our future way of 
life.  

Canada has all the ingredients necessary to 
develop a competitive and sustainable hydrogen 
economy. The modernization of Canada's energy 

systems towards a low-carbon economy presents 

a unique opportunity to leverage Canadians' 

expertise to build new infrastructure assets to 
serve as a backbone for a low-carbon energy 
ecosystem across Canada with hydrogen playing 
an integral roleΣ ŘŜƭƛǾŜǊƛƴƎ ǳǇ ǘƻ ол҈ ƻŦ /ŀƴŀŘŀΩǎ 
end-use energy by 2050.  

This strategy is a call to action. Achieving 
decarbonization targets requires bold action and 
ǊŀŘƛŎŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ /ŀƴŀŘŀΩǎ ŜƴŜǊƎȅ ǎȅǎǘŜƳ 
that must begin with the end in mind rather than 
working incrementally based on old paradigms. 

https://data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf
https://data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf
https://data.bloomberglp.com/professional/sites/24/BNEF-Hydrogen-Economy-Outlook-Key-Messages-30-Mar-2020.pdf
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Canada has unique competitive and 
comparative advantages that position 
the country to become a world-leading 
producer, user, and exporter of clean 
hydrogen, as well as hydrogen 
technologies and services. A strong 

hydrogen economy will lead to 
financial, environmental, and health 
benefits for Canadians. 

§ Rich in feedstocks to produce hydrogen 

Canada has among the lowest Carbon Intensity 
(CI) electricity supplies in the world given our 
hydroelectric generation capacity and status as 
a Tier-1 nuclear region. Canada also has 
abundant fossil fuel reserves, world class CO2 
storage geology, potential for growth in 
variable renewables, large scale biomass 
supply, and freshwater resources. All of these 
can be leveraged to produce hydrogen.  

§ Leading innovation and industry position 

Canada is known for its leading hydrogen and 
fuel cell technology companies and expertise. 
As of 2017, there were >100 established 
companies, employing >2,100 people, 
generating revenues >$200 million. Canada 
also has significant expertise in carbon capture 
technology, one of the keys to the production 
of low CI hydrogen from fossil fuels.   

§ Strong energy sector 

/ŀƴŀŘŀΩǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ŀŎŎƻǳƴǘŜŘ ŦƻǊ 832,500 
direct and indirect jobs as of 2019, with assets 
valued at $685 billion[1]. This skilled labour 
force coupled with strategic infrastructure 
assets position Canada to rapidly pivot to 
include at- scale hydrogen as an energy 
currency. 

                                                                         
[1] NRCan. (2018). мл YŜȅ CŀŎǘǎ ƻƴ /ŀƴŀŘŀΩǎ 9ƴŜǊƎȅ {ŜŎǘƻǊ. 
Retrieved from 
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energ
y/pdf/10-Key-Facts-on-Canada_s-Energy-Sector-2018-
en%20.pdf 

§ Established international collaborations 

Canadian government, industry and academia 
are involved in international collaborations 
related to hydrogen that position Canada as a 
leader both from an innovation and 
commercial perspective. 

§ Energy export channels to market  

/ŀƴŀŘŀΩǎ ǇǊƻȄƛƳƛǘȅ ǘƻ ƘȅŘǊƻƎŜƴ ƛƳǇƻǊǘ 
markets including Japan, South Korea, 
California, the UK, Germany, and  all of Europe, 
along with export assets such as deep water 
ports, established pipeline networks, and an 
emerging LNG industry, position Canada to be 
an exporter of hydrogen as the global economy 
evolves.  

§ /ŀƴŀŘŀΩǎ ¦ƴƛǉǳŜ {ǘŀǊǘƛƴƎ toint  

Canada is recognized as a global leader in the 
hydrogen and fuel cell sector, seen as a hub for 
technical expertise, intellectual property, and 
leading products and services. Canada is one of 
the top 10 hydrogen producers in the world 
today. An estimated three million tonnes are 
produced per year from natural gas.  Canada is 
home to the largest clean hydrogen production 
facility in the world to produce hydrogen from 
natural gas with carbon capture and 
permanent storage for the resulting CO2 
emissions. 

By leveraging these advantages to develop a 
vibrant and robust clean hydrogen economy, 
Canadians will benefit from: 

§ Economic growth and jobs 

/ŀƴŀŘŀΩǎ ƘȅŘǊƻƎŜƴ ŜŎƻƴƻƳȅ ǿƛƭƭ ŎǊŜŀǘŜ ƴŜǿ 
green jobs in R&D, manufacturing, and services 
supporting increased participation from 
traditionally marginalized and under-
represented groups as part of an inclusive 
transition.  Hydrogen will become a new export 
currency for both regional energy economies in 
Western, Central, and Eastern Canada, as well 
as in the international market. This will allow 

https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/10-Key-Facts-on-Canada_s-Energy-Sector-2018-en%20.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/10-Key-Facts-on-Canada_s-Energy-Sector-2018-en%20.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/10-Key-Facts-on-Canada_s-Energy-Sector-2018-en%20.pdf
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Canadian energy companies to move up the 
value chain as a fuel provider in a zero-
emissions future. If Canada fully seizes the 
opportunity presented by hydrogen, it could 
lead to more than 350,000 sector jobs and 
direct revenues of over $50B/year by 2050. 

§ ¢ǊŀƴǎŦƻǊƳŀǘƛǾŜ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ /ŀƴŀŘŀΩǎ 
petroleum sector 

Hydrogen is critical to transforming oil and 
natural gas industries to net-zero emissions. It 
provides an opportunity to leverage /ŀƴŀŘŀΩǎ 
diverse talent pool, valuable energy reserves, 
and infrastructure assets in a way that is 
carbon-free at the point of use, providing a 
future pathway to utilize these assets. 

§ Energy resilience 

Hydrogen can act as an energy carrier to enable 
increased penetration of renewables by 
providing time shifting and energy storage 
capabilities. Hydrogen adds optionality in a 
future net-zero mix, complementing other 
energy vectors such as direct electrification and 
biofuels, and serving as a bridge between 
energy grids in an integrated energy system.  

§ Cleaner air 

Hydrogen does not produce greenhouse gases, 
black carbon, particulates, SOx, or ground-level 
ozone at the point of use. When used in an 
electrochemical fuel cell, it emits only water 
and heat. Increased hydrogen adoption leads 
to cleaner air, with improved health outcomes 
for Canadians. 

§ Meeting decarbonization goals 

Hydrogen uniquely closes the gap in hard-to-
abate, energy intensive applications such as 
long-range transportation, high-grade heat 
production, and as a feedstock in industrial 
processes. Hydrogen has the potential to make 
significant contributions to /ŀƴŀŘŀΩǎ required 
GHG emission reductions by 2050. 

 /!b!5!Ω{ htthw¢¦bL¢¸ 

Clean hydrogen has the potential to 
deliver up to 30% of /ŀƴŀŘŀΩǎ end-use 

energy by 2050, abating up to 190 Mt-
CO2e of GHG emissions through 
deployment in transportation, heating, 

and industrial applications.   

²ƛǘƘ /ŀƴŀŘŀΩǎ ǎǘǊƻƴƎ ǎǘŀǊǘƛƴƎ ǇƻǎƛǘƛƻƴΣ ŜƳƛǎǎƛƻƴǎ 
reductions from an optimistic transformative 
scenario could contribute up to 45 Mt-CO2e 
reduction by 2030.  This scenario is more likely to 
be achieved with strong pricing and regulatory 
incentives in place at the federal and provincial 
level to drive hydrogen adoption, supported by 
immediate and aligned action across government 
and industry. /ŀƴŀŘŀΩǎ ǊŜŎŜƴǘƭȅ ŀƴƴƻǳƴŎŜŘ 
Strengthened Climate Plan, including carbon 
pricing, the Clean Fuel Standard and the 
$1.5 billion dollar Low-carbon and Zero-emissions 
Fuels Fund, is already putting in place 
foundational federal initiatives that will enable 
the broad suite of measures contemplated in this 
Strategy.  Benefits realized by hydrogen will 
accelerate beyond the 2030-timeframe, with 
potential under the transformative scenario to 
contribute up to 190 Mt-CO2e reductions per 
year, by 2050. 

 

 

Production 

/ŀƴŀŘŀΩǎ ǊƛŎƘ ŦŜŜŘǎǘƻŎƪ ǊŜǎŜǊǾŜǎΣ 
skilled energy labour force, strategic 
energy infrastructure assets, and 
leading position in innovation in 
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hydrogen and fuel cell technologies 
position Canada to become one of the 
top three global producers of clean 

hydrogen. 

Canada is one of the top ten global producers of 
hydrogen today, producing an estimated 3 million 
tonnes (Mt) annually via steam methane 
reformation (SMR) of natural gas. While SMR is 
not considered a clean hydrogen pathway without 
carbon capture, Canada is well placed to 
transition to clean pathways going forward. 
Canada has established production supply chains, 
primarily in Alberta for fuel upgrading/refining 
and nitrogen fertilizer production that can be 
leveraged in the near term. By 2050, Canada could 
grow production by a factor of seven to meet 
domestic demand, producing >20 Mt of low CI 
hydrogen per year, with potential for significant 
expansion to meet global demand. 

Hydrogen can be made from a variety of 
feedstocks, including water and electricity, fossil 
fuels, biomass and as a by-product from industrial 
processes. The CI of the hydrogen pathways can 
vary significantly, and Canada must be focused on 
developing cost-effective, low CI pathways in the 
near and mid term while ultimately transitioning 
to an increasing percentage of renewable or zero-
emission feedstocks over the long term. Canada is 
working with countries around the world to 
develop a common methodology to determine 
and independently certify the CI of hydrogen, 
which will be necessary to facilitate trade.  

Hydrogen production in Canada is 
expected to be based on a mix of 
pathways. The aggregate hydrogen 
demand projected in 2050 highlights 
the need for Canada to explore all low 
CI hydrogen production opportunities. 

§ Electrolytic Hydrogen 

Hydrogen can be produced from water via 
electrolysis using clean electricity. Canada is 
the sixth-largest global producer of electricity 
in the world and has one of the lowest carbon 
intensity grids due to our vast hydroelectricity 

generating assets. There are also synergies 
between hydrogen production, nuclear and 
renewable electricity. Hydrogen can be 
produced via electrolysis using off-peak nuclear 
electricity in the near term, while high-
temperature thermal processes or coupling 
with small modular reactors are viable in the 
longer term. Hydrogen can also play a role in 
daily to seasonal storage of variable renewable 
resources, enabling a higher penetration of 
intermittent renewables on the grid. 

§ Hydrogen from fossil fuels 

Clean hydrogen can be produced from fossil 
fuels when combined with Carbon Capture 
Utilization, and Storage (CCUS) or the carbon 
can alternatively be sequestered in the form of 
solid carbonΦ /ŀƴŀŘŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ŦƻǳǊǘƘ 
largest producer of natural gas. Provinces with 
the highest natural gas and petroleum reserves 
are Alberta, British Columbia, and 
Saskatchewan, and the Atlantic Provinces, and 
these provinces are best suited for hydrogen 
production from fossil fuels.  

§ Hydrogen from biomass  

Hydrogen can be derived from the gasification 
of dry biomass.  This is considered to be both 
renewable and carbon neutral. Most provinces 
in Canada have access to biomass residues 
through forest and agriculture sectors. 

§ Industrial by-product hydrogen  

Hydrogen in Canada currently produced as a 
by-product of industrial processes including 
chlor-alkali and sodium chlorate production 
can be captured, purified, and used directly. 
Vented hydrogen from large-scale plants can 
be sufficient to support some near-term needs, 
but is limited in supply. 

The hydrogen supply network in Canada could 
include both large-scale centralized plants in 
/ŀƴŀŘŀΩǎ ƴŀǘǳǊŀƭ-gas rich provinces or in regions 
with high penetration of low-cost renewables, 
and smaller-scale distributed electrolytic 
production near demand centers. Delivered 
hydrogen costs of $1.50-3.50/kg are projected to 
be achieved as production scale is realized and 
investment is made in distribution infrastructure.  
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Industry and Provincial Governments will play an 
important role in determining which hydrogen 
production pathways will come to fruition in 
Canada, and over what timeframes.  

End-Use 

Domestic deployment of hydrogen is critical to 
ǎǳǇǇƻǊǘƛƴƎ /ŀƴŀŘŀΩǎ ǿƻǊƭŘ-leading hydrogen and 
fuel cell sector, as well as to meeting climate 
change objectives. The earlier deployment starts, 
the sooner scale and user acceptance will be 
achieved, allowing the realization of longer-term 
projections on uptake and associated benefits.  

Adoption of hydrogen will be focused 
on energy-intensive applications where 
it offers advantages over alternative 
low-carbon options. This includes using 
hydrogen as a fuel for long-range 
transportation and power generation, 

to provide heat for industry and 
buildings, and as a feedstock for 
industrial processes.  

§ Fuel for Transportation 

Hydrogen can be used directly as a fuel in fuel cell 
electric vehicles, which have twice the efficiency 
of combustion engines and zero harmful 
emissions at the tailpipe. Hydrogen combustion 
and co-combustion engine technology is also 
under development as a transitional opportunity.  

Fuel cell light-duty passenger vehicles are 
commercially available today globally, and in 
limited numbers in Canada. The Government 
of Canada has set federal targets for zero-
emission vehicles (ZEV) to reach 10% of light-duty 
vehicles sales per year by 2025, 30% by 2030 and 
100% by 2040. Canada considers battery electric 
vehicles (BEVs), fuel cell electric vehicles (FCEVs), 
and plug-in hybrid electric vehicles (PHEVs) to 
qualify as ZEVs. BC and Quebec have led 
provincially with the adoption of consumer 
purchase incentives for ZEVs and sales 
                                                                         
1 Ballard. (2020). Fuel Cell Electric Buses. Retrieved from 
https://www.ballard.com/docs/default-source/web-
pdf's/white-paper_fuel-cell-buses-for-france_final-english-
web.pdf?sfvrsn=939bc280_0 

regulations. Both of these provinces have started 
to deploy hydrogen fueling infrastructure and 
light-duty FCEVs.  

Battery electric vehicles are expected to take a 
significant portion of the market share for light-
duty applications in Canada. FCEVs offer choice 
for consumers desiring longer range and faster 
fueling times and are well suited to larger 
passenger vehicle platforms.  

Public transit agencies around the world are 
shifting towards low- and zero-emission vehicles. 
Fuel cell electric buses (FCEBs) are commercially 
available today, with more than 2000 FCEBs1 in 
service worldwide, and approximately half of 
those are powered by Canadian technology. 
/ŀƴŀŘŀ Ƙŀǎ ǳƴƛǉǳŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŀ ΨƳŀŘŜ-in-
/ŀƴŀŘŀΩ ǎƻƭǳǘƛƻƴ ǿƛǘƘ bŜǿ CƭȅŜǊ LƴŘǳǎǘǊƛŜǎ ŀƴŘ 
Ballard Power Systems leading the market with 
commercial fuel cell electric bus deployments in 
North America.  

The zero-emission bus (ZEB) initiative2 underway 
in Canada encourages government to support 
school boards and municipalities in purchasing 
5000 ZEBs over the next five years. Canada can 
leverage the local supply chain to provide 
economic value if FCEBs are a portion of the mix. 
These buses are well suited to longer routes and 
cold weather climate that Canadian transit 
agencies service. 

Fuel cells are expected to play a significant role in 
medium- and heavy-duty trucks, rail, and ships 
that have operations with high power demand, 
coupled with energy-intensive and long duty 
cycles.  For example, heavy-duty trucks travelling 
long distances would require many heavy 
batteries, reducing the load capacity beyond that 
which would be acceptable to operators. Long 
charging times could also impact operations 
negatively. The improved energy density and fast 
fill characteristics of fuel cell electric trucks will 
likely make them an optimal choice for certain 
applications.  

2 CUTA. (2019). New federal government unveils its 
priorities. Retrieved from https://cutaactu.ca/en/blog-
posts/new-federal-government-unveils-its-priorities 

https://www.ballard.com/docs/default-source/web-pdf's/white-paper_fuel-cell-buses-for-france_final-english-web.pdf?sfvrsn=939bc280_0
https://www.ballard.com/docs/default-source/web-pdf's/white-paper_fuel-cell-buses-for-france_final-english-web.pdf?sfvrsn=939bc280_0
https://www.ballard.com/docs/default-source/web-pdf's/white-paper_fuel-cell-buses-for-france_final-english-web.pdf?sfvrsn=939bc280_0
https://cutaactu.ca/en/blog-posts/new-federal-government-unveils-its-priorities
https://cutaactu.ca/en/blog-posts/new-federal-government-unveils-its-priorities
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There is a similar value proposition for hydrogen 
use in mining equipment, including material 
handling vehicles. Hydrogen presents an 
opportunity to reduce widespread reliance on 
diesel for mining vehicles and stationary power 
equipment. Hydrogen offers the added benefit of 
reducing harmful exhaust emissions, especially in 
underground mines. The Canadian Minerals and 
Metals Plan (CMMP) aims to capitalize on 
ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ǎǘǊŜƴƎǘƘŜƴ /ŀƴŀŘŀΩǎ ŎƻƳǇŜǘƛǘƛǾŜ 
position within the global mining sector and 
emphasizes the importance of developing and 
adopting alternative energy sources, such as 
hydrogen. 

In the near term, as costs and availability of fuel 
cells challenge uptake, hydrogen-diesel co-
combustion in truck applications offers an 
alternative pathway to create the demand for 
hydrogen and support infrastructure 
development. 

§ Fuel for Power Generation 

Hydrogen can be used as a fuel for power 
production through either hydrogen combustion 
in turbines or electrochemical conversion in 
stationary fuel cell power plants. Hydrogen 
provides load management, long-term energy 
storage, and a path to market that enables the 
growing use of intermittent renewables. 

In the longer term, hydrogen can play a role in 
ƎǊŜŜƴƛƴƎ /ŀƴŀŘŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘǎ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ 
still a reliance on fossil fuels for power production. 
Hydrogen can also provide stability for off-grid 
renewables-based power solutions in remote 
communities and remote industrial sites such as 
mines that are today largely dependent on 
expensive, highly emitting diesel power.  

§ Heat for Industry  

As a heating fuel, hydrogen is a cleaner-burning 
molecule that can be a substitute for the 
combustion of fossil fuels in applications where 
high-grade heat is needed and where electric 

                                                                         
1 NRCan. (2017). Residential Sector. Retrieved from 
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/men
us/trends/handbook/handbook_res_00.cfm 

heating is not technically or economically the best 
solution.  

In /ŀƴŀŘŀΩǎ ƻƛƭ ŀƴŘ Ǝŀǎ ǎŜŎǘƻǊ, low CI hydrogen 
can offer emissions reduction benefits in both 
upstream extraction (combusted as a heat source) 
and downstream refining (used as a chemical 
feedstock). For example, in upstream operations, 
low CI hydrogen can replace natural gas 
combusted to produce steam for steam-assisted 
gravity drainage (SAGD) in-situ bitumen 
production.  Hydrogen can lower the CI of 
conventional refined petroleum products in this 
way and could offer a compliance pathway for the 
federal Clean Fuel Standard. 

Other heavy industry in Canada that relies on a 
large amount of high-grade heat production 
includes cement and steel manufacturing, the 
pulp and paper sector, and industrial processes 
relying on steam production. These sectors can 
also reduce emissions by converting to blends of 
hydrogen and natural gas or pure hydrogen for 
heat production.  

§ Heat for Buildings  

Hydrogen can play a role in reducing emissions in 
heating applications in the built environment. 
Natural gas (NG) utilities are looking to 
decarbonize the NG grid by introducing both 
Renewable Natural Gas (RNG) and hydrogen as 
alternative low-carbon chemical fuels. /ŀƴŀŘŀΩǎ 
cold climate results in heating accounting for 
almost 80% of energy use in the home.1 Since NG 
is used for both space heating and water heating, 
hydrogen is gaining increased attention from 
utilities as a low-carbon option, either as a blend 
with natural gas or as a replacement fuel. Several 
jurisdictions in Canada and worldwide are 
conducting pilot projects to determine the 
technical feasibility of blending hydrogen into 
existing natural gas systems. Codes and standards 
work will be required to support opportunities for 
the potential blending of hydrogen. 

Due to possible technical constraints, beyond 
blending limits of ~20% by volume, dedicated 

https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/handbook/handbook_res_00.cfm
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/handbook/handbook_res_00.cfm
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hydrogen pipelines start to become an attractive 
alternative. In a net-zero future where distributed 
combustion emissions need to be largely 
eliminated, hydrogen may become the new 
chemical fuel of choice for heating in Canada, and 
utilities will play an important leadership role in 
that transition.   

§ Feedstock for Industry 

Hydrogen is used as a feedstock in several 
industrial processes in Canada today. Most 
feedstock hydrogen is currently produced via 
steam methane reforming.  

Hydrogen is used as a feedstock for:  

§ Petroleum refining 

§ Bitumen upgrading 

§ Ammonia production 

§ Methanol production 

§ Steel production 

The greatest use of hydrogen globally today is for 
refining and upgrading crude oil, where hydrogen-
based processes remove impurities like sulphur 
and process heavy hydrocarbon chains into lighter 
components. The majority of hydrogen required 
for refining is produced on-site from either 
dedicated production facilities or as a by-product. 
Because of this integration of hydrogen 
production within refining facilities, production is 
primarily supplied by natural gas reforming 
methods. The most significant opportunity to 
reduce emissions associated with hydrogen in the 
oil and gas industry is retrofitting existing 
conversion technology with carbon capture and 
storage or deploying new clean hydrogen 
technology that does not produce CO2.  

Availability of low cost, low CI hydrogen can 
create new industry in Canada. This includes 
methanol production and liquid synthetic fuel 
production, an innovative process combining 
clean hydrogen and carbon captured from the air 
to produce carbon-neutral, energy-dense liquid 
fuels that are well suited to applications such as 
aviation and large marine vessels. Renewable 

                                                                         
1 The Transition Accelerator. (2020). Towards Net-Zero Energy 

Systems in Canada: A Key Role for Hydrogen. Retrieved from 
https://transitionaccelerator.ca/wp-content/uploads/2020/09/Net-
zero-energy-systems_role-for-hydrogen_200909-Final-print-1.pdf 

nitrogen fertilizer production also presents an 
opportunity for a new Canadian industry. 

Export 

With worldwide demand for hydrogen 
increasing, the global market is 
expected to reach more than $2.5T by 
2050. There is a significant export 

opportunity for Canada as energy 
importers are actively looking to 
Canada as a potential supplier.  

As an energy rich nation with significant clean 
hydrogen production capacity, established 
international trade partnerships, and strategic 
infrastructure assets such as deep water ports and 
established pipeline networks, Canada is 
positioned to become top global supplier of clean 
hydrogen. A 2019 BC study shows an export 
potential of $15 billion by 2050 from that province 
alone. Another recent study indicated that 
hydrogen exports could reach ~$50 billion by 
20501, doubling the economic potential of the 
domestic market projected for Canada in that 
same timeframe. With import countries looking to 
decarbonize their energy systems, hydrogen 
could contribute to a significant portion of the 
energy export market share in the coming 
decades.     

Just as Canada is working to capture the global 
LNG export market, we can build on this 
experience to advance a hydrogen strategy with 
strong early actions and a national plan that builds 
ƻƴ /ŀƴŀŘŀΩǎ ǊŜƎƛƻƴŀƭ ǎǘǊŜƴƎǘƘǎΦ ¢ŀƪŜƴ ǘƻƎŜǘƘŜǊΣ 
we can lead in the emerging hydrogen export 
market. 

 

 

 

 

https://transitionaccelerator.ca/wp-content/uploads/2020/09/Net-zero-energy-systems_role-for-hydrogen_200909-Final-print-1.pdf
https://transitionaccelerator.ca/wp-content/uploads/2020/09/Net-zero-energy-systems_role-for-hydrogen_200909-Final-print-1.pdf
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 REMAINING CHALLENGES 

Economic and Investment 

The factors limiting hydrogen use in some 
applications today are economic rather than 
technological, where hydrogen is not yet cost-
competitive compared to other conventional fuel 
options.  

While hydrogen can be among the lowest cost 
alternatives for reducing carbon emissions on a 
dollar-per-tonne-abated basis, a challenge today 
is that even with some form of carbon pricing, 
GHG emissions are not always adequately 
reflected in the market cost of baseline fuels. 
Implementation of the federal Clean Fuel 
Standard will be an important step forward. 

The cost of end-use applications that rely on fuel 
cells is also a barrier to adoption, and R&D and 
scaled-up manufacturing processes are needed to 
drive down costs. Development of supporting 
infrastructure requires significant coordinated 

investments, which is challenged by uncertain 
demand creating high risk for investors. 

Achieving scale is also critical to economic 
competitiveness of the industry. While the sector 
must ultimately be self-sustaining, strong policy 
and fiscal support are needed in the next 5-10 
years to attract and de-risk industry investment. 

Technology & Innovation 

Canada was an early leader in the hydrogen and 
fuel cell sector and is recognized worldwide as a 
region rich with technical expertise, intellectual 
property, and leading products and services. 
While some hydrogen and fuel cell technologies 
are at a level of commercial readiness, support for 
R&D is needed to reduce costs further, develop 
solutions in the less mature applications and 
discover new breakthrough technologies to 
benefit the sector. Continuing to stay at the 
forefront of innovation is critical to sustaining 
/ŀƴŀŘŀΩǎ ŎƻƳǇŜǘƛǘƛǾŜ ŀŘǾŀƴǘŀƎŜǎΦ  
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Other countries have been rapidly increasing 
investment to support innovation in the sector, 
whereas between 2008 and 2016, Canada slowed 
investment in fundamental research in this sector. 
While more recently, Canada has again 
committed to being a global leader in clean tech 
innovation, this gap in support has resulted in the 
fact that some Canadian companies developing 
research centres and/or moving parts of their 
operations to other countries where there is more 
support for technology advancement. It is 
important for Canada to act now to prevent loss 
of critical intellectual property. 

Policy & Regulation 

Clean hydrogen projects around the world have 
primarily been in regions with a combination of 
supporting policies and regulations. Policies and 
regulations that encourage the use of hydrogen 
technologies include low carbon fuel regulations, 
carbon pricing, vehicle emissions regulations, 
zero-emission vehicle mandates, creation of 
emission-free zones, and renewable gas 
mandates in natural gas networks. Mechanisms to 
help de-risk investments for end-users to adapt to 
regulations are also beneficial.  

Canada currently lacks a comprehensive and long-
term policy and regulatory framework that 
includes hydrogen. Where policies are in place, 
they are not consistent across regions resulting in 
ŀ ΨǇŀǘŎƘ-ǿƻǊƪΩ approach that slows adoption.  

Availability of Hydrogen Infrastructure 

Domestic supply of low CI hydrogen is limited in 
many parts of Canada today, and this is 
preventing both pilot and commercial rollout. For 
some applications, there is a need to transport 
and store hydrogen from the site of production to 
the end-user. This includes refueling 
infrastructure for transportation applications.  

Over time, as domestic production and demand 
grow, there will be a need for dedicated 
infrastructure such as hydrogen pipelines and 
liquefaction plants. Ensuring that these crucial 
assets can be built in a coordinated and timely 
manner will be essential to ensuring low cost, low 
CI hydrogen can be delivered to both domestic 
and international markets.  

Codes & Standards 

The deployment of hydrogen is in the early stages 
across many jurisdictions and sectors in Canada, 
and there are gaps in existing codes & standards 
that need to be addressed to enable adoption. 
Harmonizing codes and standards across 
jurisdictions will ensure that best practices are 
applied across the global hydrogen economy to 
facilitate the growth of trade and export markets. 

Awareness 

There is a lack of awareness about the 
opportunities and safety around hydrogen within 
the general public, as well as within industry and 
government. Increased awareness about 
hydrogen as a viable decarbonization pathway 
that is safe and provides economic benefits is 
critical to establishing a vibrant hydrogen sector.  

 PATH FORWARD 

Vision for 2050 

If Canada seizes the opportunities for hydrogen, 
by 2050 the country could realize the following: 
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§ Up to 30% of /ŀƴŀŘŀΩǎ ŜƴŜǊƎȅ ŘŜƭƛǾŜǊŜŘ ƛƴ 
the form of hydrogen 

§ Canada is one of top 3 global clean 
hydrogen producers, with domestic supply 
>20 Mt/year 

§ Established supply base of low carbon 
intensity hydrogen with delivered prices of 
$1.50 - $3.50/kg  

§ >Five million FCEVs on the road 

§ Nationwide hydrogen fueling network  

§ >50% of energy supplied today by natural 
gas is supplied by hydrogen through 
blending in existing pipelines and new 
dedicated hydrogen pipelines 

§ New industries enabled by low-cost 
hydrogen supply network 

§ ~350,000 hydrogen sector jobs 

§ >$50 billion in direct hydrogen sector 
revenue for the domestic market 

§ Established and competitive hydrogen 
export market  

§ Up to 190 Mt-CO2e annual GHG reduction 

Near Term: Laying the Foundation 

The focus of the next five years will be on laying 
the foundation for the hydrogen economy in 
Canada. This includes planning for and developing 
new hydrogen supply and distribution 
infrastructure to support early deployment HUBs 
in mature applications while supporting Canadian 
demonstrations in emerging applications. 
Regulations such as the Clean Fuel Standard will 
be fundamental to driving near-term investment 
in the sector. Introduction of new policy and 
regulatory measures will also be needed.  

Mid Term: Growth and Diversification 

Activities to stimulate the sector in the next five 
years will be followed by growth and 
diversification of the sector in the 2025 ς 2030 
timeframe. As the technology matures and the 
full suite of end-use applications is at or near 
commercial technology readiness levels, 
hydrogen use will be focused on applications that 

provide the best value proposition relative to 
other zero-emission technologies.  

Long Term: Rapid Market Expansion 

In the 2030-2050 timeframe, Canada will start to 
realize the full benefits of a hydrogen economy as 
the scale of deployments increase and number of 
new commercial applications grows, supported 
ōȅ /ŀƴŀŘŀΩǎ ŦƻǳƴŘŀǘƛƻƴŀƭ ǎǳǇǇƭȅ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ 
infrastructure.  

 RECOMMENDATIONS AND 
IMPLEMENTATION 

Recommendations 

The release of this strategy is the first step in the 
ƴŜȄǘ ǇƘŀǎŜ ƻŦ /ŀƴŀŘŀΩǎ ƘȅŘǊƻƎŜƴ ƧƻǳǊƴŜȅΦ The 
recommendations will inform the development of 
concrete actions by all players across the 
hydrogen ecosystem.  

In the implementation phase following the 
release of the strategy, there will be ongoing 
engagement with public, private and Indigenous 
stakeholders to continue the momentum, initiate 
and track activities related to the 
recommendations, follow progress, and identify 
new priority areas as the market evolves. Actions 
will be coordinated through a Strategic Steering 
Committee and Working Groups.  

The StrategyΩǎ recommendations have been 
developed in consultation with stakeholders and 
represent actions needed to lay the foundation 
and maintain momentum for maximizing the 
ōŜƴŜŦƛǘǎ ƻŦ ƘȅŘǊƻƎŜƴ ƛƴ /ŀƴŀŘŀΩǎ ŦǳǘǳǊŜ ŜƴŜǊƎȅ 
system mix.  

There are 32 recommendations across the eight 
pillars of the Hydrogen Strategy for Canada. Not 
all of these actions will happen at once - the figure 
on page XXII outlines how Canada must sequence 
actions to seize the hydrogen opportunities over 
time, cementing its essential role in our low- 
carbon future. 
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The {ǘǊŀǘŜƎȅΩǎ Ǌecommendations represent 
sector-wide themes, highlighted throughout the 
Strategy. Recommendations have been proposed 
in eight pillars:  

Pillar 1: Strategic Partnerships - Strategically use 
existing and new partnerships to collaborate and 
map out the future of hydrogen in Canada. 

Pillar 2: De-Risking of Investments - Establish 
funding programs, long-term policies, and 
business models to encourage industry and 
governments to invest in growing the hydrogen 
economy.  

Pillar 3: Innovation - Take action to support 
further R&D, develop research priorities, and 
foster collaboration between stakeholders to 
ensure Canada maintains its competitive edge and 
global leadership in hydrogen and fuel cell 
technologies. 

Pillar 4: Codes and Standards - Modernize existing 
and develop new codes and standards to keep 

pace with this rapidly changing industry and 
remove barriers to deployment, domestically and 
internationally. 

Pillar 5: Enabling Policies and Regulation - Ensure 
hydrogen is integrated into clean energy 
roadmaps and strategies at all levels of 
government and incentivize its application. 

Pillar 6: Awareness - Lead at the national level to 
ensure individuals and communities are aware of 
ƘȅŘǊƻƎŜƴΩǎ safety, uses, and benefits during a 
time of rapidly developing technologies. 

Pillar 7: Regional Blueprints - Implement a multi-
level, collaborative government effort to facilitate 
the development of regional hydrogen blueprints 
to identify specific opportunities and plans for 
hydrogen production and end use. 

Pillar 8: International Markets - Work with our 
international partners to ensure the global push 
for clean fuels includes hydrogen so Canadian 
industries thrive at home and abroad. 
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