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Calculating the Social Cost
• One ton of  emitted today will increase  concentration 

in the atmosphere around the world for centuries. 

• The social cost of carbon (SCC) is essentially an accounting 

exercise that quantifies these changes and converts them into 
common units through valuation and discounting. 


• Human costs can include: 

• Costs of adapting to sea level rise. 

• Costs of adapting to changes in agricultural productivity. 

• Costs of weather events that might be more frequent with 

higher temperatures (i.e. forest fires and hurricanes). 

• Discounting is needed to value damages to future generations 

in present dollars. 

CO2 CO2

For perspective, the “social cost”  
~1.69¢/gallon of gasoline. 

Venting = $37/MCF of Methane



Social Cost of Flaring and Venting

“We perform a back-of-the-envelope calculation that 
reported U.S. upstream flaring in 2019, a peak year,  

generated $1.7 to $3.4 billion in climate costs, about 
half to one percent of the value of U.S. oil & gas 

production.

Note: Utilizes upstream F&M estimates  

from Alvarez et al, 2018. Science.


Agerton, Gilbert & Upton. 2023. The Economics of Natural Gas Flaring in US Shale: An Agenda for Research and Policy. With Mark Agerton and Ben Gilbert.  
Review of Environmental Economics and Policy. Volume 17, Issue 2.

But this does not take into account the potential leakage from these wells 
once they are no longer active. Thus, there is significantly more work to be done to 

understand the lifecycle social costs of oil and gas operations. 
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Measurement Techniques
• Satellite based measurements: detection limit ~100 kg/hr. 


• Social cost per year: $1.1 million. 

• Too high!


• Aircraft survey: detection limit ~10 kg/hr. 

• Social cost per year: $114 thousand

• Also too high!


• Boots-on-ground chamber measurements: detection limit ~0.01 g/hr. 

• Social cost per year: $0.11

• Now we’re talking!

Recall the average cost to plug a well is ~42k. 

Based on $1,300 / tonne social cost of methane. This is equivalent to ~$28.89 social cost per MCF (Agerton, Gilbert, Upton; 2023). 
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Older wells that were below average 
producers are more likely to leak. 

Wells with more gas are not (statistically)  
more likely to leak.
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Conditional on leaking, 
the size of the leak is not correlated with  
any observables. 
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We estimate  
there is between 

~78-296 mcf/d 
leaking 

from non-measured 
orphans. 


($85k-$324k in market 
value / year 

 using $3 /MCF)
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$25.5 million of  
costs incurred to  
abate $5.8 million 
in social cost of  
methane. 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$12.0 million of  
costs estimated 
to abate $2.7 million 
of social cost for  
measured wells 
not yet plugged.
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Largest leaker 
social cost 
~$39/year!

Recall the average cost to plug a well is ~41k. 
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Progress Report: Oilfield Site Restoration using IIJA Funds. March 28. 2023. 

5th largest  
leaker 

social cost 
~$9.7k/year.

Recall the average cost to plug a well is ~41k. 



Justice 40
• In 2021, President Biden signed Executive Order 14008, Tacking the Climate Crisis at 

Home and Abroad.

• Although the E’s focus was global climate change, one notably component is the 

Justice40 Initiative (J40). 

• J40 is a goal that 40 percent of the overall benefits from certain federal 

investments flow to disadvantaged communities (DACs). 

• Federal government released a screening tool called the Climate and Economic 

Justice Screening Tool (CEJST) to help stakeholders identify census tracts that 
are eligible. 
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Distribution of Benefits
Justice 40 - Emissions Reductions
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Next Steps / Discussion
• Preliminary estimates suggest that methane emissions from orphan wells are 

highly right skewed (~half the leaks from ~1% of wells), and thus more 
funding for finding leakers (and less for actual OSR work) is likely to abate 
the most emissions for a given budget. 


• As detailed measurements come in, we will compare with contractor 
measurements. 


• Continue modeling predictors of leaking. 

• Cost modeling continually incorporates new information. 

30



Greg Upton

Questions/Comments
gupton3@lsu.edu



