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Atmospheric Carbon Dioxide Measured at Various Sites

NASA Earth Observatory





No Rules 
Exist For 

Voluntary 
Carbon 
Market

No Rules Does Not Mean “No Pressure”
Pressure May Be Worse With No Rules



Action Needed to 
Implement the Paris 

Accord 
Of 2015

Keep Temperature Rise 
Below 1.5 to 2.0 degrees 

Centigrade 

Net Zero By 2050



Litigation  Re: 
Climate Change 

in the United 
States 

2,486 Cases

Chart compiled by Bryan French



Steps In Carbon 
Analysis 

(Or Water, Or 
Sustainability)

Evaluate Evaluate mitigation options

Evaluate Evaluate minimization options

Evaluate Evaluate avoidance options

Evaluate Evaluate your carbon footprint 





Organizing Emission Reduction Strategies

Avoid                     Minimize                        Mitigate



The Path To Net Zero
Avoid, Minimize and Mitigate

 Renewables             27%

 Nuclear                       7%

Efficiency                   27%

Nat Gas Switching      7%

Nature                        13%

CCUS                           20%



Key Takeaways

Reductions spread out 
over decades – not 
immediate

Under P4, no 
substantial reductions 
until 2030

All reach net zero more 
or less by 2050 although 
P4 has substantial 
reduction beyond net 
zero



Top 100 Global Companies With 73 Evaluated
$31 Trillion in Capital, 51% Strong, 37% Moderate



Top 100 Key 
Takeaways



Wind Power



Hydrogen,
Nuclear, 

and Direct 
Air 

Capture



Technological 
Carbon 

Capture and 
Underground 

Storage
(CCUS)



Plugging The Gaps – The Voluntary 
Carbon Market

• Existing Pledges + IRA 
Leaves 20% to 45% gap 
in 2030

• Means nature-based 
market for 600 million 
to 1.5 billion tons of 
CO2e by 2030



Mitigation: Technology and Photosynthesis 



Nature-Based Carbon 
Credits

By 2050 will provide 4 to 8 
billion tons of atmospheric 
carbon dioxide drawdown 
beyond what we are doing 
today

Restoring and expanding 
ecological function



Carbon 
Credits



Over 3.5 Million Idle & Documented Orphan Wells in 
the United States

Prepared by J. Daniel Arthur, P.E., SPEC, PG, FGS, QMS1/11/2024 21



Requirements for Methane Carbon 
Credits

• Not otherwise required by law
• Orphan wells not slated for 

plugging
• Idle wells not required to be 

plugged
• Credits can be issued by 

BCarbon under publicly vetted 
protocol 
https://bcarbon.org/methane

• Recent sale of 2 million tons at 
$25 per ton

https://bcarbon.org/methane


The Voluntary Carbon Market

Registry 
BCarbon

Sets 
Standards

Landowner

Application
Credits 
Issued

Project 
Developer

Buyer
$$

Validation and 
Verification that 
Project Meets 
Standards

Shareholders 
and 

Stakeholders

Buyer Must Defend Purchase to Shareholders and Stakeholders



Issues 
Regarding 
Nature-Based 
and Methane 
Abatement 
Carbon Credits

Market Price

Yield Per Project

Cost To Develop





What Does 
4 to 8 
Billion 
Tons of 
Carbon 
Credits 
Mean?

4 billion tons @$100 per ton = $400 billion per 
year

Assuming 50% goes to landowner, increased 
cash flow of $200 billion per year

4 billion tons = 2 billion acres, or 
approximately total land area of United States

Globally, there about 18 billion acres of 
agricultural and forested land



Evolution Out of 
Chaos

A Better System 
Will Emerge

Thank You

blackbur@rice.edu
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