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OVERVIEW

 World leaders endorsed NetZero 2050 targets

 Investment firm JP Morgan published the 2021 Annual Energy Paper

 J.P. Morgan one of the most “woke” investment companies in the United States 
and one that supports the “decarbonization agenda”. 

 The paper examines the technological and economic barriers to the goal of 
decarbonization. Author Michael  Cembalist worked with Vaclav Smil, who wrote 
over 40 books on energy, emeritus professor  University of Manitoba.

 Robert Lyman, Canadian energy economist has written a short summary of 
highlights of the JP Morgan report called “Speed Bumps on the Road to 
Decarbonization”

https://privatebank.jpmorgan.com/content/
dam/jpm-wm-
aem/global/cwm/en/insights/eye-on-the-
market/future-shock-jpmwm.pdf

https://privatebank.jpmorgan.com/content/dam/jpm-wm-aem/global/cwm/en/insights/eye-on-the-market/future-shock-jpmwm.pdf


https://am.jpmorgan.com/us/en/asset-management/institutional/bios/michael-cembalest/

https://am.jpmorgan.com/us/en/asset-management/institutional/bios/michael-cembalest/


NET ZERO – COST BENEFITS AND 
COMPLICATING FACTORS
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ELECTRIC VEHICLES

 Deep decarbonization plans involve large fleets of vehicles 
powered by “green electricity”. 

 In the most populated countries, this is happening very slowly. 

 Market penetration of EV’s is affected by the rate at which the 
existing vehicle fleet turns over. 

 In most developed countries, the average lives of light duty 
vehicles range from 10 to 23 years; 12 yr in U.S. market. 

 If people are prevented by regulation from purchasing internal 
combustion engine vehicles, those vehicle lives may increase 
substantially more.
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ELECTRIC VEHICLE 
PRICE GAP

 For light duty vehicles (e.g. Toyota Camry 
compared to Chevy Bolt) EVs cost 23% more, 
but in North America, the real comparison is 
between EVs and SUVs. 

 The average price of a composite of EV SUVs is 
69% more expensive than a comparable ICE 
(Honda CRV). SUV’s account for 75% of U.S. 
light duty sales. 

 The U.S. market is the single largest 
transportation sector to decarbonize. 

 highest share of global transport energy 
consumption 

 highest vehicle share of transport energy
 highest number of vehicles of 875 per 1,000 

population  
 lowest public transit usage (12%) 
 lowest gasoline prices ($3.05 per gallon)
 lowest EV market penetration. 

 For these reasons, it is unrealistic to expect a 
rapid pace of EV growth in this market.



ELECTRICITY TRANSMISSION

 A recent Princeton U study on full decarbonization would mean:

 expanding present wind and solar generation capacity by 14 
times 

 expanding electricity transmission capacity by three to five times. 

 The base case cost of expanding the transmission capacity by that 
amount is $76 billion per year, which is three times higher than 
current levels of transmission investment

 Texas alone would have to spend $150 billion on transmission 
from 2020 to 2050, and California over $120 billion. New Jersey, 
New York and Massachusetts would be the next largest. 

 The only thing NIMBYs hate more than pipelines are powerlines.



CARBON 
CAPTURE AND 
STORAGE 
(CCS)

 The Princeton study proposed the building of 850 million tonnes 
of carbon dioxide storage per year and moved via 65,000 miles of 
pipeline infrastructure. 

 The gas would be sequestered underground, not used for 
enhanced oil recovery. 

 This compares to current U.S. infrastructure of 5,280 miles and 
80 million tonnes per year, mostly used for enhanced oil 
recovery.



CCS REALITY CHECK

 Under the  Princeton proposal, just to sequester an amount equal to 15% of 
current U.S. annual GHG emissions would require infrastructure whose 
throughput volume would be higher than the volume of oil flowing through 
current U.S. distribution and refining pipelines, a system that has taken over 
100 years to build.

 After 20 years of planning, subsidies, and political promotion, by the end of 
2020 carbon capture and storage facilities stored just 0.1% of global CO2 
emissions. 



DIRECT AIR CARBON DIOXIDE 
CAPTURE (DACC)

 “The most promising direct air capture method is based on aqueous 
hydroxide – this requires vast amounts of caustic soda (NaOH).

 Electrolysis required to produce the NaOH would consume 25%-40% of 
world electricity, and hydroxide regeneration (used to reduce NaOH 
requirements by regenerating and reusing most of the reactant) would 
claim another 11%-17% of global primary energy. Putting both pieces 
together, NaOH electrolysis plus regeneration would require 15%-24% 
of global primary energy to capture 25% of CO2 emissions

 A last nail in the coffin: 2,400 – 3,800 kWh per tonne of captured CO2 
via DACC would be needed before whatever energy is required to 
actually store the CO2 underground; DACC energy needs appear to be 
6-10x higher than traditional CCS energy estimates, a process which 
itself is stuck in neutral.” 

https://spectrum.ieee.org/energywise/energy/environment/capt
uring-carbon-dioxide-from-air-could-be-done-for-100-a-ton

https://spectrum.ieee.org/energywise/energy/environment/capturing-carbon-dioxide-from-air-could-be-done-for-100-a-ton




DECARBONIZING THE INDUSTRIAL 
SECTOR



SUSTAINABLE AVIATION FUELS?

 So-called “sustainable” aviation fuels (i.e. not made from oil) are made from used 
cooking oils, solid waste and food waste. 

 Less than 200,000 tonnes of sustainable aviation fuels were produced globally, equal 
to less than 0.1% of commercial airlines jet fuel consumption (2019). 

 Even if all the currently announced sustainable aviation fuel projects were completed, 
volumes would reach just 1% of expected global jet fuel demand in 2030.
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ELECTRIFYING CONTAINER SHIPS

 The world’s first electrified container ship 
was scheduled to begin operating in 2020 
but was delayed by COVID. 

 It would be capable of carrying 120 twenty-
foot equivalent units (TEUs) at a speed of 6 
knots for 30 nautical miles. 

 In contrast, Maersk’s Triple-E class ships 
carry 150 times as much cargo over 
distances 400 times higher at speeds three 
to four times faster. 

 Given the current state of battery 
technology, the electric version of the 
Maersk ship would have to dedicate 40% of 
its cargo capacity to the batteries 
themselves



CONVERTING METHANE FROM WASTE 
INTO GAS EQUIVALENTS

 Is methane from waste, or so-called 
renewable natural gas (RNG) a major 
alternative to conventional hydrocarbons?

 U.S. RNG volumes are in the range of 200-
300 million gallons per year. 

 National Renewable Energy Laboratory 
(NREL)  estimates that the potential 
production of RNG from landfills, agricultural 
waste, wastewater and other organic waste 
could be up to 4.8 billion gasoline gallon 
equivalents (GGE). 

 In 2019, 142 billion gallons of gasoline were 
consumed in the United States. 

 Thus, RNG could offset about 2.5% of annual 
U.S gasoline demand. This is without 
considering the undoubtedly much higher 
costs of the RNG

Image licensed from 
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CONCLUSION

 The J.P. Morgan 2021 Annual Energy Paper concludes that 
“direct use of fossil fuels is still the primary mover in the 
modern world, as the demise of fossil fuels continues to 
be prematurely declared by energy futurists”. 

 Rapid decarbonization is bound to fail for technological, 
economic and political reasons. Future parts of this series 
will expand on the reasons why.

 Read our report.

https://blog.friendsofscience.org/2021/05/09/speed
-bumps-on-the-road-to-decarbonization-part-1/

https://blog.friendsofscience.org/2021/05/09/speed-bumps-on-the-road-to-decarbonization-part-1/
https://blog.friendsofscience.org/2021/05/09/speed-bumps-on-the-road-to-decarbonization-part-1/


NET ZERO GOALS ARE BASED ON THE THEORY THAT 
CARBON DIOXIDE FROM HUMAN INDUSTRY DRIVES 
CLIMATE CHANGE. DOES IT?



ABOUT

 Friends of Science Society is an independent group of earth, atmospheric and solar 
scientists, engineers, and citizens that is celebrating its 18th year of offering climate science 
insights. After a thorough review of a broad spectrum of literature on climate change, 
Friends of Science Society has concluded that the sun is the main driver of climate change, 
not carbon dioxide (CO2).

 Friends of Science Society
P.O. Box 23167, Mission P.O.
Calgary, Alberta
Canada T2S 3B1
Toll-free Telephone: 1-888-789-9597
Web: friendsofscience.org
E-mail: contact(at)friendsofscience(dot)org
Web: climatechange101.ca

https://friend
sofscience.or
g/index.php
?id=160

https://friendsofscience.org/index.php?id=160
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