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Lets begin by establishing some baselines

• What are Green House Gas (GHS) contributions by 
all industrial sectors ?

• What are Green Tech resources and their 
accessibility ? 

• Who controls and leads the world in these 
resources and production capabilities ?

• From that baseline, how much more Green Tech 
resources must come into production ?

• How do we power this “Green Revolution” ?

• Winners and Losers





Of course, when policy makers discuss this issue they limit the conversation to energy, 
representing 75% of the total GHG contribution.  The war against GHGs will eventually bleed 
over into agriculture [woke environmental meme: “Coal first, then Cows”]

What no one tells you is that natural gas is the baseload for +70% of renewables.  As petroleum 
and biofuels decline natural gas will fill most of this gap. 

These tradeoffs come at a price… Source Energy Institute of America EIA

Energy generation from 
renewables can exceed utilization, 
resulting in negative pricing and 
curtailment 

Massive increases in 
capacity with low increases 
in generation / utilization 

Natural gas is 
the big winner



What are Tech Metals ?

What is their proportion in the earths crust ?

What are the proportions of Tech Metals vs 
common metals like Iron and Aluminum ?
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Most of the critical technology 
metals make up less than .003% of 
the earth’s crust.

They tend to be present in 
measurements of parts per 
million.

They tend to be tied up in much 
more complex mineralization's.

Extracting them requires mining 
and refining facilities that cost 
billions of dollars.

The extraction process requires 
lots of energy and complex 
chemical processes.

These processes pose 
environmental problems of their 
own.

Source visualcapitalist.com



Iron, the 4th most common element and the most widely used industrial metal runs at 6.3% of 
the earth's crust.  Lithium, a critical EV metal, is the 33rd most common element only represents 
.0017% of the earth’s crust.  Note: Oxygen is tied up with most minerals. Natural Iron is ~ 30% 
Oxygen by weight.  Exceptions would be native elements like gold, and sulfides such as galena 
(the primary source of lead). Source: USGS

Atomic #



The tech metals we are concerned with make up a tiny fraction of all industrial metals.  
However, copper should be included as one of the primary challenges in the evaluation of the 
EV buildout.  The increased demand for copper in this buildout may prove to be one of the 
great challenges.   

Source visualcapitalist.com



Who leads in mining Tech Materials production ?

What is U.S. import dependence for unprocessed 
Tech Materials ?

What is the difference between mined Tech 
Materials and refined and metallic Tech 
Materials ? 



This graphic shows who is leading the world in resource production across critical 
materials.  It is not encouraging for the U.S.

The DRC mines 60% 
of the worlds cobalt 
but China controls 
+85% of the refined 
cobalt for Evs

China produces 100% 
of spherical graphite

China procures +90% of all 
REE metals for magnets, etc

?

\



This USGS graphic shows U.S. 
import dependence on 
common industrial materials 
and elements, but it does not 
tell the full story.

Most of these commodities 
have no application value as 
measured in this graphic.

For example, the rare earths 
now mined at the Mt Pass 
mine in California cannot be 
used for EVs until they are 
processed into metals in 
China.

In the case of Cobalt and 
Lithium, China processes 
most of this material for EVs.

Mining is just one step in the 
process.

Recent production 
from Mt. Pass
goes to China



As you can see from the red arrows, 
China controls most of these elements 
and critical materials at the point of 
refined materials, metals, alloys and 
magnets.

Recent production from California's Mt. 
Pass mine goes to China for refining 
and metal / magnet production.

China’s state sponsored subsidies and 
internal tax advantages makes U.S. 
production of rare earth metals and 
magnets non-competitive.

This is also true for refined cobalt and 
many other critical materials and 
components like anodes and cathodes 
for batteries.

China’s production capacity for these 
materials and components dwarfs the 
rest of the world – exceeding global 
demand in many cases. 



Who leads in published scientific research and patents 
for critical materials ?

How does the U.S. stand vs other nations in the 
production value chain for EV batteries ?

Who leads in capacity, production and supply of critical 
inputs to EV batteries.
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China is actively outsourcing the mining of rare earths to other countries.  It should be 
expected that they will outsource refining next – as it is the most environmentally damaging 
part of the process.   It is clear from China’s National Geopolitical, Industrial and Defense 
Policy history that they intend to retain control over metal and magnet production – the only 
thing that matters. 

China’s current magnet and metals capacity is close to 150% of global demand.  Planned 
future capacity exceeds 250% of current global demand.  U.S. metals and magnet capacity is 
currently 0% (zero), with ‘planned capacity’ of less than 5% of global demand. 

Economic Value 
by Percentage

95%

5%



So, who will be the winner of this massive industrial transformation…?
Any guesses ?  



THERE IS NO PRETENDING THAT WE ARE CATCHING UP

Things don’t get any better as you break them down.  The closer you get to a finished high-
value component the larger China’s overcommitment to global demand proportional control.
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Source: Bloomberg for all but rare earths (from Visual Capitalist). 

From a 2019 baseline, projected increases in mine production for these critical 
materials is staggering.  This is complicated by the fact that it can take 10 years or 
more to bring a new mine online in the U.S.  This becomes an advantage to other 
countries like China with more flexible resource development regulatory structures 
and aggressive government assistance.  

2040 Numbers For: Nickel +40X, Graphite +60X, Lithium +75X, Rare Earths +30X, 
Cobalt +30X, Manganese +40X (estimates by Adams Intelligence) 

How much more mining is required for projected EV production ?



How do we power this “Green Revolution” 
and at what cost ?



Transforming the Grid to Green Energy

The grid scale plan is to build out a gargantuan renewable energy 
platform primarily dependent on wind, solar and natural gas (+70%).  

The plan requires the elimination of coal based energy via ever higher 
renewable energy mandates.  These renewable energy mandates 
ultimately lead to grid instability (see below).  In fact, they have 
already resulted in the decommissioning of nuclear energy and coal 
facilities (see ISO DUCK graphic). 

An overlooked problem with this plan is that renewables typically only 
supply 20% of their name-plate capacity.  That means that the 
renewables buildout will need to be 5 times the nameplate capacity 
for all of these systems.  The grid scale buildout will also require 
enormous amounts of the same critical resources necessary to build 
out the EV fleet.  So, where do all of these resources come from ?





For example, as California marches toward fulfilling its renewable portfolio standard (RPS), 
requiring 33% of its electricity to come from renewable energy sources, regional baseload 
operators are facing financial and operational challenges that have resulted in the 
decommissioning and planned closure of nuclear facilities. 

The ISO-DUCK kills baseload 



To make matters worse, much of the renewable energy production 
does not line up with utilization.  In some states excess renewable 
energy that is generated can be curtailed (wasted), resulting in 
negative energy prices.  This excess energy pushes baseload off line, 
undermining their economic viability.  

Natural gas is the only winner.



In this “Field of Dreams” like movie solution that we are rushing to 
build there is no storage solution for when the sun and wind are not 
available.  No storage system currently exists to manage that much 
energy.  

Apparently the solution will just ‘walk out of the cornfield’.  



And, as if that were not enough, these storage  systems can be 
expected to require colossal amounts of the same critical materials 
that are in short supply – thus creating an even greater burden on 
resource production.

As various parts of the ‘plan’ clamor for whatever critical materials 
China decides to make available, it will come at a considerable price. 

Non Critical Materials Required by Energy Source
(Tons / TWh) 



Conclusion:

This rush to EVs is not so much a “plan” as an idea.  In theory, that 
idea will be powered by an even less cogent “plan” of replacing 
reliable baseload with grid scale renewable energy.  Things will go 
wrong, it will be a train wreck. 

Potential Winners: China, mining companies that supply China 
and flim-flam renewable project promoters.

Potential Losers: American electric energy consumers, residual 
manufacturing industries and the biofuels industry (with hard 
spillover into the U.S. Ag food-grain production industry).  

Question:  If EV policies continue to mover forward the Ag 
Industry need to consider what to do with 30% excess agricultural 
capacity ?  

Answer: Contingency Options…



Questions…
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The copper industry 
needs to spend 
upwards of 
$100 billion to close 
what could be an 
annual supply deficit 
of 4.7 million metric 
tons by 2030















Charted: Electric Vehicles Drive up Metals Demand (visualcapitalist.com)

Summary Article on this topic: Rushing headlong into electrification, the West is replacing one 
energy master with another - MINING.COM

https://www.visualcapitalist.com/electric-vehicles-drive-up-metals-demand/#:~:text=Demand%20from%20the%20EV%20industry%20for%20key%20metals,is%20expected%20to%20increase%2014%20times%20between%202019-2030.
https://www.mining.com/web/rushing-headlong-into-electrification-the-west-is-replacing-one-energy-master-with-another/

