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Net Zero

A state in which anthropogenic CO2 

and CH4 going into the atmosphere 

are balanced by removal out of the 
atmosphere.

A ban on fossil fuels
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Net Zero

By 2100,Prevent  2.0 OC  

1.5 OC warming from pre-

industrial temperature.  

The earth has already 
warmed 1.1 OC.

+>0.4 OC → Catastrophe?



Reality: it ain’t warming like its supposed to
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The                        
climate crisis          

exists only in models, 
not in the real world.



Impact of Inflation Reduction Act

Bjorn Lomberg, Wall Street 
Journel
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Impact of Inflation Reduction Act

Bjorn Lomberg, Wall Street 
Journel

0.0009 F to 
0.028 F 
Lower

Green Subsidy Cost:
   CBO $391 Billion
   Goldman Sachs $1.2 Trillion



Impact of USA Net Zero by 2050

100% Renewable 
Electricity -0.083 C in 2100

Ban all Fossil 
Fuels (including 

cars)
-0.126 C in 2100

MAGICC6 Model 
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Re. $4.85 a gallon gasoline: 
"This is about the future of 
the liberal world order, and 
we have to stand firm.“  
1Jul22

It’s Not About Climate Change

White House National 
Economic Council 

director Brian Deese

Global head of 
Sustainable Investing,



The Liberal World Order 
Requires Ignoring 

Consequences 



Consider:

Warmth is a 
Condition of 
Civilization



Consider: Warmth + More CO2 → Civilization

Last Glacial 
Maximum

Emergence of Agriculture

~200 
ppm

~260 
ppm

Laci M. Gerhart and Joy K. Ward, Plant Response to 
Low CO2 of the Past, New Phytologist, 5July 2010



Consider:

Abundant, Reliable, & 
Low Cost energy is a 

condition of prosperity



Source: World Bank; 
Our World in Data as 
published in The 
“Energy Transition” 
Delusion: A Reality 
Reset Mark P. Mills, 
Manhattan Institute
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Consider: Abundant, Reliable, & 
Low Cost energy is a 

condition of prosperity

> Prosperity → 
< pollution

> Prosperity → 
climate resiliency



“Climate change is 
the greatest threat 
to global health in 
the 21st century.” – 
World Health 
Organization (2018) 



Human Prosperity 
does not take a 
benign climate and 
make it dangerous.

It takes a 
dangerous climate 
and makes it safe.
Paraphrasing Alex 

Epstein.



Number of People In Extreme Poverty

Middle East and 
North Africa

Europe and 
Central Asia

Other High 
Income

Latin America 
and Caribbean

1.9 Billion People  
(36% World 
Population)

730 Million People  
(9.9% World Population)

2 Billion

0.5 Billion

1 Billion

1.5 Billion

1990 2000 2010 20302020
Projection by World Bank

South Asia

East Asia and 
Pacific

Sub-Saharan Africa



Number of People In Extreme Poverty

Middle East and 
North Africa

Europe and 
Central Asia

Other High 
Income

Latin America 
and Caribbean

1.9 Billion People  
(36% World 
Population)

730 Million People  
(9.9% World Population)

2 Billion

0.5 Billion

1 Billion

1.5 Billion

1990 2000 2010 20302020
Projection by World Bank

South Asia

East Asia and 
Pacific

Sub-Saharan Africa



May, 2021



The Path to Net Zero
Million Tons



Electricity

Industry

Vehicles

Buildings

The Path to Net Zero
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https://www.nasa.gov/feature/goddard/2016/carbon-dioxide-fertilization-greening-earth

Change in Leaf Area (1982-2015)

GPP up 
31 % 
since 
1900
Campbell et al. 
2017

GPP  
+47 % 
with 560 
ppm CO2 
(2X pre-
industrial)
Haverd, 2020

https://www.nasa.gov/feature/goddard/2016/carbon-dioxide-fertilization-greening-earth
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NZE Global 
Electricity 

Generation

NGas

Adapted from IEA Net Zero 2050,  Oct21
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22,780 
square miles 
(.72% land area) 

Generation Capacity, Feb. 2023
Total USA 1.227 TW

Wind  0.145 TW (11.34%)
Solar 0.083 TW (6.76%)
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227,530 
square miles 
(7.2% land area) 

W & S Farms $3.5 Trillion
HV Transmission $1.5 Trillion



Materials Intensity for Power Generation

Kg per MW Nameplate Capacity

Steel, concrete, and aluminum not included Adapted from March, 2022
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Kg per MW Nameplate Capacity

Steel, concrete, and aluminum not included Adapted from March, 2022

The Iron Law of Power Density

The lower the power 
density, the greater the 

resource intensity



30 feet deep; 2,500 tons 
of steel and concrete
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Unconstrained

Edward A. Reid, Jr. 

Load-following 
mode

~90%

~85%



Edward A. Reid, Jr. 

Water 
availability
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227,530 
square miles 
(7.2% land area) 



NZE Material Needs by 2050, Contiguous USA

Million tons Steel, concrete, and aluminum not included Adapted from Princeton E+ Pathway

1.5 TW Solar

1.5 TW 
Onshore Wind

0.2 TW 
Offshore Wind
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Bingham Canyon Open Pit Copper Mine

Enabled 
by 

Fossil 
Fuels



Battery Backup for NZE U.S. Grid

250 million MWh for Contiguous 48 States
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Alex Epstein Refuting the myth that just a small area of solar panels plus storage can power the world (substack.com)

https://alexepstein.substack.com/p/refuting-the-myth-that-just-a-small


227 Tons of Earth* per 1,000 Lb. EV Battery

Tons of Ore 

* Includes overburden removal
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Global Supply Chains of EV Batteries (windows.net)

China Dominates the EV Battery Supply Chain

https://iea.blob.core.windows.net/assets/4eb8c252-76b1-4710-8f5e-867e751c8dda/GlobalSupplyChainsofEVBatteries.pdf


Embodied Emissions

Adapted from “Energy Transition” 
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Mark Mills: The energy transition delusion: inescapable mineral realities - YouTube

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


Embodied Emissions

EV via low-grade 
ores

Adapted from “Energy Transition” 
Delusion: A Reality Reset Mark P. 
Mills 
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Embodied Emissions

EV via low-grade 
ores

Adapted from “Energy Transition” 
Delusion: A Reality Reset Mark P. 
Mills 
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Green 
Energy Isn’t 
Carbon Free

Zero Emission 
Vehicle



Wrenches in the Net Zero Machinery

Surging coal 
demand
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Europe’s energy 
security wakeup call 

Wrenches in the Net Zero Machinery



Wrenches in the Net Zero Machinery

Disrupted supply of 
key materials



Vulnerabilities  of  Critical Materials Supply for Net Zero

➢High geographical concentration of production



Energy Transmission Materials, 2019  
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➢High geographical concentration of production
➢Long project development lead times
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Vulnerabilities  of  Critical Materials Supply for Net Zero

➢High geographical concentration of production
➢Long project development lead times
➢Declining resource quality
➢Growing scrutiny of environmental and social 

performance
➢Higher exposure to weather disruption
➢Security of mineral supply
➢Recycling, e.g. spent batteries, turbine blades

➢Not in my backyard, e.g., USA



Biden admin issues 20-year mining ban as it turns to foreign supply chain amid green energy push | Fox News

Copper, Nickel, and 
Platinum

Plus 88% of US 
Cobalt Reserves

https://www.foxnews.com/politics/biden-admin-issues-20-year-mining-ban-turns-foreign-supply-chain-amid-green-energy-push


Biden admin issues 20-year mining ban as it turns to foreign supply chain amid green energy push | Fox News

Copper, Nickel, and 
Platinum

Plus 88% of US 
Cobalt Reserves

https://www.foxnews.com/politics/biden-admin-issues-20-year-mining-ban-turns-foreign-supply-chain-amid-green-energy-push


Artisanal miners 
work at a cobalt 
mine in the 
Democratic 
Republic of the 
Congo on Oct. 12, 
2022. (Junior 
Kannah / AFP via 
Getty Images)



UNICEF Estimates 40,000 Children 
Work in Congo Cobalt Mines

➢DRC 72% 
World’s 
reserves
➢~30% Artisanal 

mined
➢Children $1 to 

$2 per day





Tiehm's 
buckwheat





Wrenches in the Net Zero Machinery

Public awareness, 
(less censoring?) 



Wrenches in the Net Zero Machinery

Green vs. Green

NIMBY



Not Good for Birds and Bats

https://explorer.aapg.org/Portals/0/PackFlashItemImages/WebReady/destroying-the-environment-to-save-it-fig3.jpg


BOEM Gulf of Mexico 
Wind Farm Areas

Doppler Radar of            
Spring Bird Migration

Galveston Galveston 



“For golden eagles, a goal of the 2016 Eagle Rule was to 
increase compliance and improve consistency and efficiency 
relating to permitting golden eagle take at wind-energy 
projects. However, those goals have not been realized. While 
participation in the permit program by wind energy projects has 
increased since 2016, it still remains well below our 
expectations. Low application rates and permit-processing 
requirements that some have perceived as burdensome have 
resulted in few permits being issued for wind projects as 
compared to the number of operational wind projects in areas 
where golden eagles occur. As a result, golden eagles continue 
to be taken without implementation of conservation actions to 
offset that take.” How much wind killing do we want? - CFACT

USF&WS Declines to Enforce Regulations

https://www.cfact.org/2023/05/10/how-much-wind-killing-do-we-want/?utm_source=rss&utm_medium=rss&utm_campaign=how-much-wind-killing-do-we-want&utm_source=rss&utm_medium=rss&utm_campaign=how-much-wind-killing-do-we-want
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participation in the permit program by wind energy projects has 
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expectations. Low application rates and permit-processing 
requirements that some have perceived as burdensome have 
resulted in few permits being issued for wind projects as 
compared to the number of operational wind projects in areas 
where golden eagles occur. As a result, golden eagles continue 
to be taken without implementation of conservation actions to 
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Right Whale 
Migration Route

Right Whale 
Migration 
Route

Not Good for Whales

https://explorer.aapg.org/Portals/0/PackFlashItemImages/WebReady/destroying-the-environment-to-save-it-fig2.jpg
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W & S Farms $3.5 Trillion
HV Transmission $1.5 Trillion

Battery Backup >>$23Trillion
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“The cost will not be net zero”
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Wrenches in the Net Zero Machinery

West Virginia vs. 
EPA 30Jun22

Unambiguous Congressional 
instruction

required for Executive regulations 
having national impact.



The “Long Putts” of Net Zero
Global Execution

Command Economies

<3% → ~70% SWB electricity 

Banned ICE vehicles → EVs

Economical H2 infrastructure
    H2-powered trucks & ships
    15M FCEVs by 2030
   H2 heats steel and cement production

Economical batteries for grid storage

Adequate & secure supply of Li, Cu, Mn, Co, REs

Coal banned, Nat. Gas with CCS

Public accepts higher cost, 
lower standard of living, and 
environmental degredation…

Rapid deployment of existing technologies
Economic innovation of laboratory curiosities

Censored Skeptics

…for no impact on 
global climate



Climate Change

Dogma Reality



Oil, Natural Gas, & Coal

Dogma Reality
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