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About the CHA

• Voice of the Sector
• Advocacy
• Government relations
• Communications
• Networking

• National industry-
research association

• Established in 2009
• ~200 members
• Provincial affiliates in 

BC, Alberta, and 
Ontario. Partnered with 
Atlantic Hydrogen 
Alliance.
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About the CHA

UNIFIED VOICE FOR THE CANADIAN 
HYDROGEN SECTOR

Advocacy and Government Relations

▪ Ottawa (Fall 2024)
▪ Victoria (Winter 2024)
▪ Ontario (Summer 2024)
▪ Edmonton (Fall 2024)

Awareness and Education

Networking and Trade Missions

▪ 8 international events during 2023 
calendar year

▪ 5 international events  2024 YTD



What is hydrogen? 
INSERT SUBTITLE



What is hydrogen?
▪ First element on the periodic table

▪ Most abundant element in the universe, accounting for about 
75 per cent of its normal matter

▪ A nonmetallic element that is the simplest and lightest of the 
elements and that is a colourless, odourless, highly 
flammable, diatomic gas

▪ Pound for pound, hydrogen contains almost three times as 
much energy as fossil fuels and is considered an energy carrier

▪ The combustion of hydrogen in air/oxygen produces only 
water

▪ Hydrogen energy is very versatile, it can be used in gas or 
liquid form, be converted into electricity or fuel, and there are 
many ways of producing it 

▪ It can be used in every sector, and it tackles the hardest parts 
of the problem - industry and heavy transportation



Hydrogen produced today

▪ Nearly 99% of global H2 is produced from fossil fuels: 47% is 
produced from natural gas, 27-29% from coal, and 22% from 
oil (as a by-product).

▪ 75-95 Million tonnes (Mt) of hydrogen is produced globally 
(that includes only circa 0.035 Mt of electrolytic hydrogen).

▪ Current production of hydrogen for these applications emits 
1 100-1 300 Mt CO2 equivalent (including upstream and 
midstream emissions from fossil fuel supply).

▪ Canada produces approximately 3 million tonnes of hydrogen 
annually, which accounts for about 4% of the global total.



Main production pathways

Insert Text



What is geological hydrogen – 
white/gold/orange?

• White hydrogen, also known as geological 
or natural hydrogen, is naturally occurring 
and can be extracted from geological 
formations.

• It is hydrogen produced deep within the 
Earth that becomes trapped by 
impermeable barriers on its way to the 
atmosphere, similar to the way petroleum 
was stored over time. 

• Orange hydrogen results from the 
anthropogenic stimulation of the same 
geochemical processes that produce natural 
hydrogen (i.e. Stimulated by pumping water 
into deep source rocks)



Where can geological hydrogen be found?

• Hydrogen seepages might explain ‘mysterious’ depressions 

often called fairy circles. 

• Numbers of boreholes, potential deposits discovered, and 

companies involved are increasing rapidly.

• Recent study highlights QC areas with potential to find natural 

hydrogen, rich in potential source rocks and where no 

exploration for natural hydrogen has been undertaken so far.

• Canadian companies in the space emerging. 



Carbon intensity as a unifying measure
 • There are several methods for producing hydrogen, each with different carbon footprint.

• The carbon intensity (CI) of hydrogen refers to the amount of carbon dioxide (CO2) emissions associated with 
producing a unit of hydrogen fuel. 

• This measure is crucial for evaluating the environmental impact of hydrogen production methods. 

• The EU is now referring to “low-carbon hydrogen – LCH2” and “renewable hydrogen – RH2” by setting a threshold 
of life cycle GHG emission of 3 kg CO2/kg H2.

• The US Department of Energy (DoE) has defined “clean hydrogen” as H2 produced with a carbon intensity equal to 
or less than 2 kg CO2-eq/kg H2.

• Both Canada and the US have developed incentives based on Carbon Intensity

Canada’s Clean Hydrogen Tax Credit (CHITC)

CI (kg CO2e/kg H2) ITC %

0 – 0.75 40

0.75 – 2 30

2 – 4 15



Canadian 
hydrogen 
retrospective
From 1905 to today



Canada’s Hydrogen Journey

The beginnings

1905 – Dominion Coal Company 
used hydrogen in the production 
of synthetic fuel from coal.

1905 – A.T. Stuart presented the 
opportunity for electrolysis of 
water in Niagara Falls.

1913 – A.T. Stuart develops the 
“Stuart Cell.”

Initial R&D

1940s-1950s – The National 
Research Council (NRC) 
began exploring hydrogen’s 
potential in various 
industrial processes.

1948 – A.T. Stuart founds 
The Electrolyser Corporation 
& starts manufacturing and 
direct sales. 

The oil crisis

1973  –  The oil crisis led to 
renewed interest in hydrogen. 
Canada’s government and 
private sectors started investing 
in hydrogen research to reduce 
dependence on imported oil.

1970s  – The Canadian Hydrogen 
Association (CHA) was founded. 

Advancements in Fuel 
Cell Technology

1983  – Ballard Power Systems is 
founded.

1986 – World Energy Conference was a 
major success. 

1987 – Major installations were 
provided to a Hydro-Québec–Air 
Liquide joint venture in Bécancour, QC.

1987 – Hydrogen National Mission for 
Canada is published.

Establishing pioneering leadership

1905 - 1913
1940-1950 1970s 1980s



Canada’s hydrogen journey

Commercialization 
Efforts

1990s – Ballard developed FC 
buses and other applications. 
Their technology was showcased 
at the 1993 World’s Fair in 
Vancouver.

1993 – World’s Fair in Vancouver 
established Canada’s leadership 
in hydrogen technology.

Government support 

2000 – Hydrogen & Fuel Cells 
Canada (H2FCC) is established in BC.

2000 – The Canadian government 
launched the Hydrogen Early 
Adopters (H2EA) program.

2004 – Vancouver hosted the 15th 
World Hydrogen Energy Conference.

2009 – Largest FC bus fleet 
introduced for Winter Olympics.

2009 – The CHA and H2FCC merge to 
form CHFCA. 

Strategic 
Developments

2010 – NRC initiated a 
hydrogen and fuel cell 
program, focusing on 
advanced R&D.

2016 – Hydrogenics 
partnered with Alstom to 
develop hydrogen-powered 
trains.

Accelerating towards 
a hydrogen economy

2020 – Canada’s "Hydrogen Strategy 
for Canada“ is released. 

2022-2024 – Numerous projects 
were announced, including the 
development of hydrogen hubs in 
AB, SK and ON, and increased. 
investments in electrolyzers and FC

2024 – CHFCA rebrands to a more 
inclusive, all encompassing, CHA.

Competing in a world that has embraced hydrogen

1990s
2000s 2010s 2020s



Hydrogen landscape in 
Canada today
Cross country hydrogen developments



All provinces participate! 



Canadian Projects in 2024

• 13 low-carbon hydrogen 
production facilities in 
operation.
• 6 electrolytic & 7 natural gas + 

CCS
• The Air Liquide 20 MW 

electrolyser in Bécancour, QC, 
began operating in 2021

• 80 production projects have 
been announced since 2020. 
• 5 million tonnes of annual low 

carbon hydrogen production 
capacity

• $100+ billion in potential 
investment.



Canadian Projects in 2024



Canadian investment tax credits
 



Hydrogen potential in 
Saskatchewan 



Hydrogen market potential in SK
Transition Accelerator & Saskatchewan Research Council a hydrogen hub foundation study for the 
Regina-Moose Jaw Industrial Corridor (RMJIC) – April 2024.

Market potential

• Regional sector-specific activity and energy use escalation projected at 691 t H2/d by 2028 
and 895 t H2/d by 2035.

• A net hydrogen demand of 146 t H2/d by 2035 represents a market potential of CAD $133 
million per year at a wholesale price of CAD $2.50/kg H2.

• In an unconstrained supply scenario, the RMJIC hydrogen demand in a low-emissions future 
would be much higher, with a total of 1,719 t H2/d, representing a market potential of CAD 
$708 million per year.

Investment in Infrastructure

• The development of salt cavern storage for hydrogen would require capital costs ranging from 
CAD $127/kg H2 to CAD $26/kg H2 on a scale of 100 to 3,000 tonnes.

• Annual storage costs are projected to range from approximately CAD $23/kg H2 to CAD $4/kg 
H2 over the same scale, with the total levelized cost of storage being as low as CAD $3.40/kg 
H2 for working gas capacities of 100,000 tonnes.



Unique advantages in SK
Production and Export:

• Leverage existing hydrogen-producing refinery.

• Utilize CO2 storage capabilities in the region for low-GHG hydrogen 
production.

• Harness wind and solar potential of southern Saskatchewan for green 
hydrogen production.

Utilization of Local Resources:

• Use the province's vast uranium resources for nuclear hydrogen production.

• Integration with renewable energy sources for a sustainable hydrogen supply 
chain.

Industrial Applications:

• Hydrogen as an industrial feedstock and energy carrier in refining, ammonia 
production, and steel production.

• Industrial feedstock demand is projected to reach 749 t H2/d by 2035, 
representing approximately 84% of the total estimated hydrogen demand.



Opportunities in transport in SK
• The transportation sector's hydrogen demand is projected to be nearly 51 t H2/d by 2035.

• Motive agriculture, which comprises about 33% of all transportation energy use throughout 

Saskatchewan, presents significant opportunities for hydrogen adoption.

• Medium- and heavy-duty trucks are expected to account for about 56% of this demand, while 

freight rail is expected to account for 23%.

Heavy-Duty Road Freight

• Over 1,000 units passing through the RMJIC daily, could support 3-4 hydrogen fueling stations by 

2035 based on trucking demand alone.

• Economic viability depends on developing local hydrogen production and refueling infrastructure.

Freight Rail:

• 97% of the diesel demand for rail transport in Saskatchewan is used to haul freight.

• Hydrogen Fuel Cell Electric (HFCE) trains are being piloted in Western Canada, and the RMJIC 

energy demand by 2035 would require 12 t H2/d to support a 10% transition for freight rail.



Access to 
Alberta, British 
Columbia, 
Manitoba, and 
the US



Challenges to hydrogen – General

• Production, transportation, and distribution costs as 

well as infrastructure development;

• Policy and regulatory framework development and 

harmonization between regions;

• Lack of market structure and off-takers (demand 

uncertainty);

• Lack of financial support in the early stage of 

deployment;

• Access to natural resources; 

• Environmental and safety issues.



Challenges to hydrogen – SK 

• Low density population makes the economics of 

some applications difficult 

• The development of infrastructure for CCUS and 

pure hydrogen transport and storage

• Need for more clear and comprehensive policy 

support



Working together

• CHA members and GOC partnering to help develop 
this nascent industry  - reward early adopters

• Encourage private sector investment through:
• Fostering an enabling policy landscape

• With attractive financial measures

• And opening the pathway to market adoption

• Some specific examples:
• Expanding financial instruments (government loans, 

equity investment, risk mitigation tools, credit 
guarantees)



Think Marathon; 
Not Sprint!

Ivette Vera-Perez
President and CEO
iveraperez@canadah2.ca
416-889 9804

mailto:iveraperez@canadah2.ca
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