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Fast-tracking 

innovation like 

the planet 

depends on it.

Because it 

does.

Independent not-for-profit 

organization

Founded: Fall 2021

$105M raised through public/private 

member 

partnerships and grants:

Government of British Columbia

Shell Canada

NRCan (Government 

of Canada)

Who is CICE?

Lead early-stage, catalytic 

seed investment 

Drive faster market adoption 

and scale-up

Enable a prosperous, world-

class clean economy 

Why we exist



$ 145M
TOTAL PROJECT FUNDING

$ 23M
INVESTMENT BY CICE

1.02MT/YR
T/YR POTENTIAL GHG ABATEMENT

CICE portfolio snapshot



Agenda & 

objectives



Agenda Objectives

Evaluate methane pyrolysis as a 

decentralized low carbon hydrogen 

production pathway in B.C.

Techno-economic analysis of methane 

pyrolysis versus incumbent hydrogen 

technologies.

State of development of methane 

pyrolysis technologies, and its risks and 

opportunities.

Current B.C. landscape

Methane pyrolysis technologies

B.C. resources and infrastructure

Techno-economic scenario analysis

Next steps – opportunities

Discussion & questions



Current B.C. 

landscape



Emissions 64.6 Mt CO2e

Current B.C. 

energy 

consumption 

and 

emissions
Source: Clean BC



Consumption 876.8 PJ

Current B.C. 

energy 

consumption 

and 

emissions
Source: Stats-Can



CleanBC Roadmap – GHG reductions of 40% below 2007 by 2030, 60% by 2040, and 80% by 2050

Transportation

2030 Target:

27-32% reduction

Low Carbon Fuel 

Standard

Zero-Emission Vehicles 

Act

Industry

2030 Target:

38-43% reduction

Energy Action 

Framework

Carbon Tax in alignment 

with Federal

Output based emissions 

tax for large emitters

Large emitter 

submissions for net-zero 

by 2050

100% Clean Electricity 

Standard by 2030

Oil & gas

2030 Target:

33-38% reduction

Methane emissions 

reduction by 75% by 

2030

Cap on GHG emissions 

for natural gas utilities

15% target for 

renewable natural gas 

blending by 2030

Buildings & 

communities

2030 Target:

59-64% reduction

New buildings to be zero 

carbon and new space 

and water heating to be 

highest efficiency by 

2030

Support of local 

government climate and 

resiliency goals 



Natural gas, gasoline, diesel, and aviation fuel represents 75% of B.C.’s current energy use

Conventional energy displacement – transition challenges

Source: Stats-Can



Large industrial emitters

B.C. only has 2 
remaining oil 
refineries and no 
petrochemical 
facilities (largest 
direct use cases 
of H2)



CCUS for ATR restricted to NE B.C.

Would result in 
significant 
hydrogen 
transportation 
costs to demand 
centres far away



Water access restriction for large scale electrolysis

Persistent drought 
conditions and 
limited snowpack 
has resulted in 
strains on most 
basins throughout 
B.C.



Methane pyrolysis 

technologies



How is 
hydrogen 
generated 
today?

How does 
methane 
pyrolysis 
compare?

Source: C-Zero



Methane pyrolysis – process variations



Identified methane pyrolysis technology companies

32 tech companies 

specific to methane 

paralysis identified as of 

Dec 2023 with more 

emerging every month.

Majority of companies 

technology is between TRL 

4 – 8 but expect many to 

reach TRL 8 / 9 by 2030



Thermal pulse

Selected existing technologies – Canada well represented

Concurrent 

combustion

Molten metal MicrowavePlasma

Rotary shock wave Plasma – molten metal Low temp – catalytic



Monolith Corp. – Olive Creek Plant phase 1

Hallam, Nebraska 

Hazer Group commercial demonstration plant Perth, 

Australia

Copyright Hazer Group Limited © 2023

Not just in the lab!



Copyright Hazer Group Limited © 2023

Valuable co-product stream

Different pyrolysis conditions dictate the carbon 

allotrope created and the properties of the carbon.

Wide range of value for different allotropes with 

market size inversely proportional to value. 
Source: Keipi, et al, “Thermo-catalytic decomposition of methane: The effect of reaction 
parameters on process design and the utilization of possibilities of the produced carbon”, 2016



B.C.  has the potential to 

take a leadership position in 

developing adoption of 

carbon from methane 

pyrolysis within a new 

advanced materials economy

Carbon utilization in B.C.



B.C. resources 

and infrastructure



Electrical Infrastructure composed of ~ 90,000 km of 
wire with 19.1 GW (86% hydro) capacity with 1.1 GW 
Site C in service 2024/25.

BC Hydro main producer and distributer with Fortis 

BC and Independent generators. 

Identified transmission constraints for North Coast, 

East Kootenays, Lower Mainland, and Vancouver 

Island

Natural Gas infrastructure composed of major 

export transmission lines plus local distribution 

network.

Alliance Pipeline & TC Energy’s North Montney & 

Coast Gas link provide export capacity

Enbridge (Spectra), Pacific Northern Gas (PNG), 

and FortisBC provide internal transmission and 

distribution services.

Electrical + natural 

gas infrastructure



Natural Gas Resource

Reserves & Resource (Dec 31, 2022)

▪ 87.8 TCF of natural gas reserves 
o 93% attributable to the Montney 

unconventional reservoir

▪ 532 TCF of marketable resources
o Predominately in the Montney

o 248 TCF in the Liard / Horn River Basins

Production (2022)

▪ 2.5 TCF
o 90% exported outside of B.C.

> 250 years of natural gas production

Source: BCER



Techno-economic 

scenario analysis



Distributed hydrogen production model

A distributed hydrogen model relies on existing energy 
infrastructure to produce hydrogen at the point of demand, 
thus eliminating the costs and logistical issues associated 
with transporting hydrogen great distances from 
centralized industrial production.



Techno-economic scenarios









Scenario summary – Levelized Cost Of Hydrogen (LCOH)



Cost to transmit energy

Numerous reports 

have demonstrated 

that transmitting 

energy as an 

electron is upwards 

of 10X more 

expensive on a 

capital basis as an 

equivalent molecule

Source: DeSantis et al, “Cost of long-distance 
energy transmission by different carriers”, 2021



Distributed hydrogen can result in a wide-spread robust network capable of addressing transportation and the 

creation of micro-grids to support and stabilize the local electrical system. 



Impact on LCOH for methane pyrolysis with inclusion of carbon value



Previous CICE report “Carbon Intensity of Hydrogen Production Methods” demonstrated how 

technology, when utilized in B.C. can result in low-carbon hydrogen. Methane pyrolysis, when carbon 

sales are accounted for, could realize carbon intensity of 8.2 g CO2e/MJ or lower.



Methane pyrolysis is a cost-effective, low carbon intensity 

hydrogen production method that could result in rapid wide-

spread hydrogen deployment across B.C.

Methane pyrolysis can leverage B.C.’s existing natural gas 

resources and infrastructure to develop a distributed hydrogen 

network. 

By 2030 delivered hydrogen from methane pyrolysis could cost 

less than fossil fuels in B.C. 

Regulation is needed to support methane pyrolysis as a means of 

H2 generation, emissions reduction, and CO2e sequestration. 

Key takeaways

The potential for 
methane pyrolysis
in B.C.



Next steps – 

opportunities



3
Deploy microgrids

Embrace electrical 

transmission efficiency 

– performance & 
capital

2
Be agnostic

Utilize the right 

technology for the 

right application

1
Commercialize 

methane pyrolysis

Provide funding to 

commercialize 

technology 

for  distributed H2 

production

Next steps



4
Utilize natural 

resources

Unleash the economic 

value of an abundant 

resource without CO2 

emissions

6
Build a new economy

Establish an Advanced 

Material Carbon Hub to 

valorize the potential of 

solid carbon.

5
Amend regulations

Gain acceptance for 

solid carbon as an 

equivalent means of 

CO2 sequestration and 

GHG reduction.

Next steps



Utilization of solid 

carbon from 

methane pyrolysis

Hydrogen use in 

industrial 

applications

CICE 2024 – Potential Investment Priorities

LOW CARBON 

HYDROGEN



Discussion & 

questions
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DOWNLOAD THE REPORT →

Raymond Tang: raymond.tang@cice.ca

Randy Litun: rlitun@skypointres.com

Daniel O’Connor: doconnor@orion-projects.ca

Ahsan Syed: asyed@orion-projects.ca

The Potential for Methane Pyrolysis in B.C.

Any other questions?

https://cice.ca/low-carbon-hydrogen/ 

https://cice.ca/knowledge-hub/the-potential-for-methane-pyrolysis-in-b-c-report/
https://cice.ca/low-carbon-hydrogen/
https://cice.ca/low-carbon-hydrogen/
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