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Overview

Natural gas has many features that make it an attractive energy source for mitigating climate change.  However, whether it could serve as a “bridge fuel” critically depends on the cost of controlling methane (CH4) emissions from the gas supply chain.  This paper examines firm behavior in response to temporal and spatial variation in gas prices to empirically estimate a relationship between price and CH4 emission rates from natural gas production facilities.  Under the first-order condition that firms optimize emissions to set their marginal cost of abatement equal to the commodity value of a potentially captured unit of gas, this estimated relationship can be mapped to an abatement cost curve.  I estimate that a modest emissions tax of $1/Mcf could reduce average leakage rates by 77 percentage points, conditional on firm fixed effects, region-by-year fixed effects, and other controls.  I find evidence that this relationship is stronger at lower gas prices and that emission reductions are primarily manifested through firms installing higher-quality capital and exercising caution to avoid unnecessary waste during well completion.
Methods
Fixed-effects regression analysis

Log-linear, negative binomial, and cubic spline models
Results
I estimate that an increase in gas prices of $1/Mcf would reduce average leakage rates at production facilities by 76%, conditional on facility fixed effects, region-by-year fixed effects, and various other controls.

I use a theoretical model to demonstrate that under firms’ first order conditions for leakage abatement, a Pigouvian tax on CH4 emissions would have the same effect.

This result is robust to various alternative specifications, including a negative binomial model.

This effect is driven primarily by firms choosing to utilize higher quality capital and being more careful to prevent leakage during well completion.
Conclusions
In general, the abatement cost curve for CH4 emissions from natural gas production is highly elastic, suggesting that methane leakage from the gas supply chain is an area of low-hanging fruit for overall greenhouse gas abatement.
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