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CACOR acknowledges that we all benefit from sharing the 
traditional territories of local Indigenous peoples (First 
Nations, Métis, & Inuit in Canada) and their descendants.

Welcome to this week’s presentation & conversation hosted by the 
Canadian Association for the Club of Rome, a Club dedicated 

to intelligent debate & action on global issues.

The views and opinions expressed in this presentation are those of the 
speaker & do not necessarily reflect the 

views or positions of CACOR.

GHG Trends and Reasons for Hope and Rapid Progress on the Climate Front.

Our speaker today is Raymond Leury, who has always been interested in science & environmental issues. Ten years ago he 
bought his first EV, which led him to become President of the Electric Vehicle Council of Ottawa (EVCO).  Now retired from 
a long IT career, Raymond spends much of his time researching and advocating for EVs of all sizes from light duty to 
medium and heavy-duty vehicles.  This led to a successful campaign to get OC Transpo to transition to e-buses.

DESCRIPTION: Climate change is an existential threat.  Temperature records keep falling, climate emergencies are declared, 
yet we don’t seem to be making much progress in addressing the threat.  How much progress have we made?  There is no 
doubt that we are going to continue to see average temperatures increase for some time.  What are our prospects for 
keeping those increases low enough so that we can avoid total societal collapse and a return to the stone age? Are we too 
late? The most recent data coupled with some analysis and careful forecasting shows that there are some paths that 
would substantially limit temperature increases and create conditions for a “soft landing.”  For those paths to be realized, 
we need all hands on deck and unprecedented cooperation because there is not a minute to waste.

The presentation will be followed by a conversation, questions, & observations from the participants.
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My 
background

• Science and business training
• Understand technology

• Understand what business drivers will make an organization choose a technology

• Many decisions that look illogical are based on business constraints

• Every project implemented change
• Change is hard, risky and uncertain

• What if I lose my job?

• Always opposition – some winners think they will lose

• What is hard we will have done by tomorrow and what’s impossible will take a bit 
longer

• Problem?  We need to find a solution – “that’s what I’m paid for”

• My “superpower”
• Aggregate a large set of disparate data and distill it into viable solutions

• Find a viable path from within a very messy reality

• Involves understanding technology and the business/human impacts

• Get the impossible done, make things happen

• No, can’t, impossible is a challenge, not a roadblock

• Hard stuff is hard (Katherine McKenna)



Never say 
never

• Must, will, always, never, don’t, impossible, etc. are all 
extreme positions

• Closes possibility of being wrong

• Never is a long time!

• Laws of nature are fixed, technology is not

• True or False – “it depends”

• Technology answers change as technology evolves

• What was false in 1990 might be true in 2023

• Can you squeeze all the processing power 
required for a smart phone into a portable 
device?  False became true

• Note Moore’s law forecasted this

• If you have extreme position, you should check if it’s 
still correct

• The answer may have changed!





Fossil Fuel Industry 
Narrative

• Existential crisis for the FF industry

• Hire best PR firms in the world

• Same folks that told us cigarettes did not cause 
cancer

• These people fight dirty and will go to great lengths 
to mold public opinion

• MBA 101 – Change public opinion

• This is the purpose of marketing

• Must never assume that you are being told the truth

• “We will always need fossil fuels”



Fossil Fuel Industry Narrative
• “We can’t run an electrical grid with more than about 5-10% renewables”

• Ok, now that we have grids doing this, what we really meant was
• “We can’t run a grid on 25, 50 or 100% renewables”
• Ok, now that BC, QC, Australia etc. are doing this…what we meant is…dunkelflaute

• “The transition to clean energy requires more stuff than the status quo”
• “We can’t transition fast enough, so we need fossil gas as a bridge”
• FF industry sees writing on the wall

• Fighting hard to keep their markets

• Doing everything they can to slow down the transition
• Some of you have internalized these points and are doing the FF industry’s 

bidding by repeating them
• They have lots of money and are using all tools available, including AI to 

influence everyone
• I’m willing to bet that they have infiltrated some of your groups…



What can we 
conclude?

• Green washing is real – and very 
well funded!

• Does not mean everything is green 
washing

• Need to call out green washing

• Must understand difference
• Not always obvious



CCUS Works – Is it a good solution?

• True – You can capture carbon and store it or re-use it

• Lose credibility when you deny that it works

• Tell me a bit more….

• Very difficult (impossible?) to capture all the CO2

• Requires lots of energy – no free lunch

• What do we do with all that captured CO2?

• There is small market, price will be low or negative

• Leakage – never leak

• Very difficult to see how this can be economically viable

• And it doesn’t work well

• -> doesn’t make sense except for very few niche situations

• -> Currently is not a viable solution

• -> this is a significant problem as we need to remove carbon from the atm.

• Need more research – lots more



What 
choices do 
we have?



What options do we have?  Option 1

• Accept that climate change can’t be stopped and do nothing

• Consequences:
• >6oC of warming
• Massive famines
• Massive migration, bloodshed
• Sacrifice at least 7 B people (assumes we can support 1B)

• Who are those 7 B people?
• The poorest of the poor first…
• The ones who did the least to contribute to the problem

• The FF industry wants and is working hard for some version of this!! 

• NOT AN ACCEPTABLE OPTION



What options do we have?  Option 2

• Go back to some past state where we live within the limits of the planet
• De-growth, pre-industrial circa 1800

• Forego technology to avoid overshoot and stop FF

• Agrarian low impact existence

• Consequences:
• Less warming than option 1 – baked in warming >4oC 
• Massive famines, massive migration, bloodshed
• Sacrifice of up to 7 B people (assumes we can support 1B)

• Who are those 7 B people?
• The poorest of the poor first…
• The ones who did the least to contribute to the problem

• Unlikely that humans will choose this willingly – war, revolution, bloodshed are required

• NOT AN ACCEPTABLE OPTION



What options do we have?  Option 3

• Use technology to decarbonize and eliminate GHGs
• “Electrify everything”

• Consequences:
• Less warming than option 1 or 2, eventual reversal

• Less famines, less migration

• Sacrifice of less than 7 B people (assumes we can support 1B)

• Risk is that we don’t/won’t have the technology 

• Humans will choose this willingly – no/low sacrifice

• ONLY ACCEPTABLE OPTION in my view

• Any other option condemns 7 B people to famine and death - unacceptable



Implementing Option 3

• Want to avoid revolutions and bloodshed

• That means:

• A capitalist system

• Strong monetary incentives

• Note:  China is most capitalist country on the planet

• Democratic or authoritarian governments

• Hope is that all are democratic, but not required

• Figure out how to use capitalism

• Drive the right changes

• Decarbonize



A bit of Background



How big is the problem?



Forecasting Technology Adoption

“I skate to where the puck is going to be, not to where it has been”

Wayne Gretzky

Where are we? 

- FF based society

- IEA is good at historical data

Where are we going to be?

- This is a much tougher proposition

- The IEA is not very good at this…

- Vested interests want to drive narrative

IEA – International Energy Agency – autonomous under OECD



Technology Adoption 
S-Curve (EV)

• China is expected to see 90% EV market share by 2030.

• The EU is expected to be close behind with 80% EV market share by 
2030

• RMI expects the US to be around 50% market share by that date

• EVCO prediction for Canadian EV market share in 2030 is 70%

RMI: Rocky Mountain Institute



International 
Energy Agency 
(IEA)

Well documented history of underestimating the 
pace of change

(Bloomberg NEF not much better)

Governments are setting policy based on wildly 
incorrect forecasts



EV vs ICE

• BNEF NZE scenario – Figure 7

• It is notable that BNEF (and others) have 
accepted peak ICE car sales (a flow) in 2017 and 
BNEF forecasts that the ICE fleet (a stock) will 
peak as early as 2022.



IEA – Solar Forecast vs 
Actual

• Consistently underestimate the pace of change

• “Global Witness' analysis demonstrates that the 
Agency continues to retain an overly-optimistic, 
and therefore misleading, view about potential 
future oil production”

• Top Graph By Auke Hoekstra, Maarten Steinbuch, Geert Verbong: Creating Agent-
Based Energy Transition Management Models That Can Uncover Profitable Pathways 
to Climate Change Mitigation. Complexity 2017. -
https://doi.org/10.1155/2017/1967645, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=74604990

• WEO – World Energy Outlook

https://commons.wikimedia.org/w/index.php?curid=74604990


IEA - Wind 
Forecast vs 
Actual

• Same pattern as EVs and 
solar

• Also applies to battery 
prices and BESS adoption



Where will the 
puck be?

• Lower costs

• Same applies to batteries

• Same applies to EVs

➔economics alone will 

      drive adoption



FF high

FF low





Global Share of Electricity by source

Source: https://rmi.org/insight/x-change-electricity/



What Does that mean for FF?
Note:  Useful (not total) energy

Oil demand will crash

Tar sands emissions

   High price energy

   Crash even faster

   3 mbpd

   ~20% of GHG in Cdn

Source: https://rmi.org/peaking-the-series/, Rystad

https://rmi.org/peaking-the-series/


Canada High 
Priced Oil

Alberta, we’ve got a problem

Source: knoema



“Mining will always
require lots of 
fossil fuels”

• FALSE!!

• Mining is moving to electric
• Less expensive
• Less ventilation requirements

• Largest loads are electric
• Locomotives
• Azepods on ships
• Mining trucks

• When you concede that, you:
• Stop looking for solutions
• Put smiles on the FF industry execs



“Processing Minerals will always require lots   
of fossil fuels”
• FALSE!!

• Aluminium is processed using electricity

• Steel can be made with H2 instead of coke

• Every part of the supply chain can be electrified 



“Recycling doesn’t work”

• Recycling plastics does not work

• There are minor exceptions

• Oil industry pushed the recycling narrative

• …to sell more oil!  More profit!

• Where it does work it works very well

• Asphalt is by weight the most recycled product

• Many times bigger volume than plastics

• Lead acid batteries recycled at 99% (in US)

• Every reason to think this will be even more so with EV batteries

• 80% of steel in North America and Europe is from recycled steel

• Recycled using electric arc furnaces

• Waste is expensive



“We don’t have 
enough minerals”

• Nickel, Manganese, Cobalt (NMC)

• Nickel and Cobalt expensive

• Lithium, Iron, Phosphate (LFP)

• Iron and phosphate are cheap and 
abundant

• Lithium expensive

• Sodium-ion

• Sodium is cheap and abundant

• There is plenty of lithium, but sodium will 
always be cheaper

• Processing sodium better for environment



“We don’t 
have 
enough rare 
earths”

• Rare earths mainly used in permanent 
magnets

• Used in EV motors

• ICE vehicles have up to dozens of electric 
motors/actuators

• Rare earths are expensive

• Electric motor types

• Permanent magnet

• Induction – requires no rare earths

• Tesla (and others) – permanent magnets 
without rare earths

• We don’t need rare earths for EV motors

• Expensive – find alternatives



Lots of Good 
News in 2023!



Lots of good news in 2023!

• The production, transport and processing of oil and gas results in just 
under 15% of global energy-related greenhouse gas emissions. This is 
a huge amount, equivalent to all energy-related greenhouse gas 
emissions from the United States. 
• -IEA – the Oil and Gas Industry in Net Zero Transitions

• Energy Return on Energy Invested (ERoEI)
• Dropping for FF (7), Increasing for wind and solar!

• Solar payback 2 years – expect 30+ years (NREL)
• ERoEI 15

• Wind 16-44!

Sources:  https://www.nrel.gov/docs/fy04osti/35489.pdf
https://davidturver.substack.com/p/eroei-eroi-of-onshore-offshore-wind-power 

https://www.nrel.gov/docs/fy04osti/35489.pdf
https://davidturver.substack.com/p/eroei-eroi-of-onshore-offshore-wind-power






Dr Hannah Ritchie – GHG vs GDP

“We have never been able to decouple 

GPD growth from GHG emissions”

Incorrect – correlation diminishing

Canada is one of worst

Source:  Indexed greenhouse gas (GHG) emissions and indexed real gross domestic product (GDP), chained dollars (2012), all industries (statcan.gc.ca)

https://www150.statcan.gc.ca/n1/daily-quotidien/230216/cg-f001-png-eng.htm


US Coal Generation 
Dropping

• “In fact, in much of the country, 
it’s already cheaper to build and 
operate an entirely new solar or 
wind plant than to continue 
operating an existing coal-fired 
plant.”

Source: https://www.washingtonpost.com/opinions/2024/01/02/fossil-fuels-climate-question/



What does all this 
mean?

• IEA projections don’t make 
sense!

• Planet will fry if they are true

• Governments are using these 
projections to set policy

Source:  IEA World Energy Outlook 2023
STEPS - Stated Policies Scenario



IEA Net Zero
Roadmap 2023

• The scaling up of clean energy 
is the main factor behind a 
decline of fossil fuel demand 
of over 25% this decade in the 
NZE Scenario – IEA

Source:  IEA Net Zero Roadmap 2023

NZE – Net Zero Emissions (by 2050)



Risks

• Political interference

• Alberta moratorium on green energy

• You have to wonder why Alberta leads in 
green energy

• Money talks!

• North Dakota and coal

• Resistance from incumbents

• Disinformation campaigns

• Toyota

• Global shocks

• War, climate events

• The economics will drive electrification regardless

• “When” not “If”



Summary

• Option 3 is the only acceptable option
• Technology evolves

• 30 years ago we did not have the capabilities we need
• Today we have most of what we need and paths to the rest

• We have a path to deeply decarbonize very rapidly
• Much faster than IEA projections

• We need to accelerate the adoption of solutions that we know work
• Let's stop focusing on the details of what is happening

• We know what the problem is
• Work on the solutions

• We need all hands on deck
• Act like it’s an emergency because it is an emergency 



What if it’s not enough

to eliminate all emissions 

and

we decarbonize the

world for nothing?



Books

Hans Rosling (200 years in 4 minutes) on YouTube: https://www.youtube.com/watch?v=jbkSRLYSojo 

https://www.youtube.com/watch?v=jbkSRLYSojo
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