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First things first:
the global carbon budget & the objectives
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Current trajectory
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Whenever we get around to it, 
deep decarbonization is doable

• Increase energy efficiency by 50+%

•Decarbonize our “energy carriers” e.g. electricity, solid, 
gaseous and liquid fuels 

•Transition away from fossil coal, diesel, gasoline, kerosene 
and natural gas to decarbonized electricity, bioliquids and 
gases, hydrogen, and synthetic hydrocarbons (more later)

•“Rewild” the marginal farms and unused lands and let the 
forests grow back

•Technological negative emissions using biomass with 
carbon capture and storage or direct air capture with CCS
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While electrification is the default, we have to face the non or 
very expensively electrifiables.  Can they be addressed with a 

hybrid electricity, hydrogen, & synthetic hydrocarbons? 
transition path?
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Wind, solar,
fossil CCS, nuclear, 

etc.

Biomass , DAC & CCUS

Keystone chemicals & fuels

Plastics & high value products

Hydrogen
Surplus 

decarbonized 
electricity

Ammonia 
(NH3)

Methane 
(CH4)

Methanol 
(CH3OH)

Ethanol 
(C2H5OH)

Lower and net-zero carbon sources: Legacy carbon 
capture and reuse, followed by woody biomass 
gasification and maybe direct air capture

Chemical & plastic precursors:
Ethane, ethylene, polyethylene
etc.

Oxygen

Oxy-combustion, etc. 

Other tailored 
hydrocarbons 
(diesel, jet 
fuel, LPG, etc.)

Source: “A review of technology 
and policy deep decarbonization 
pathway options for making 
energy-intensive industry 
production consistent with the 
Paris agreement”, Bataille et al 
(2018) Journal of Cleaner 
Production 

Allam cycle electricity 
generation using  
oxycombustion of fossil 
CH4 with CCS

Hydrogen 
use and 
transport

“Western Canada’s 2050 Advantage”

Fossil methane + 
steam reforming + 

carbon capture



In summary

•We’re wildly off track for 1.5-2ºC in most sectors (transport 
and buildings are the exceptions)

•However long it takes us to change course, a path exists that 
allows for a transition, instead of a destructive revolution, but 
the eventual ”snapback” is getting harder each day

•Western Canada has strong competitive advantages, but the 
R&D and “market making” commercialization for the key 
technologies (e.g. woody biomass gasification, CCS, etc.) must 
be done now to be ready for 2030

•The big question? A politically survivable policy package
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Legacy long distance NG line
Biorefineries – anaerobic or 
thermochemical biogas (ex pulp mills?)

Electrolysis-> 
Hydrogen from direct 
solar production or 
surplus electricity

Synthesis of 
renewable CH4 
via methanation

NG 
grid

Source: “A review of technology and policy deep 
decarbonization pathway options for making energy-intensive 
industry production consistent with the Paris agreement”, 
Bataille et al (2018) Journal of Cleaner Production 

?

Transition and transformation: While new should be net-zero based by 
the late 2030s, the NG transmission grid could be key to transition of 
legacy buildings, industry and load following NG electricity generation

?
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