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Plan
 Background
 Data and sample
 Model
 Main results
 Additional findings
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Methane
• The second-largest contributor to global warming

• high heat-trapping power (GWP 25)
• short lifespan
• rising amount (1/3 of current warming)
• 2/3 human induced from energy, landfill, and agriculture industries
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Some terms

 CO2
 CH4
 CO2e
 GWP
 Timescale: 100-year, 25-year
 U.S. EPA
 GHGRP

GWP for CO2, CH4, and N2O are 1, 25, and 273 (based on 
the 100-year timescale), respectively. 

A firm emits 1,000 tons CO2, 20 tons of CH4, one ton of N2O, 
and zero tons of the other gases

Its total GHG emissions, expressed as CO2e 
= 1,000× 1 + 20× 25 + 1× 273 = 1,773
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Our early work
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This project

 Is methane priced by investors?
 Does the pricing differ from that of CO2?
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Public attention and emerging regulations

2/3/08  7



Boston University Slideshow Title Goes Here

Boston University Questrom School of Business

How does methane differ from carbon 
dioxide? 

 Higher (GWP of 25) in a 100-
year horizon

 Shorter (10-12 years)

 Tech is less mature

 High uncertainty

 Less mature 

 GWP of 1 in a 100-year horizon

 Hundreds to thousands of years

 More advanced tech

 Already policies to prioritize 
reductions

 More mature

Potency

Life span

Mitigation/ 
capturing

Regulations

Trading 
scheme

 Methane (CH4)  Carbon Dioxide (CO2)
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Methane examined in this paper

 Human induced (~60%)
 Agriculture (livestock and rice cultivation ~40%)
 Fossil fuels (oil and gas leaks, coal mines, ~35%)
 Waste decomposition in landfills (~20%)
 Others such as land use and forestry (~5%)

 Natural sources (~40%)
 wetlands and other natural processes

 From facilities that generate more than 25,000 metric 
tons of CO2e annually.
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Zoom in: EPA facility data
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Data
 4,318 observations (571 firms) between 2010 and 2022
 Sample distributed evenly across years
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Model

 Ohlson (1985) and Feltham and Ohlson (1985) model

 CO2_ps: the total CO2 in metric tons / shares outstanding (in 
thousands)

 CH4_ps: the CO2e of total CH4 in metric tons (GWP of 25) / 
shares outstanding (in thousands)

 prcc_q: firm’s stock price, measured at the t+1 calendar yearend
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Main Predictions

 Ohlson (1985) and Feltham and Ohlson (1985) model

Prediction 1: 𝛽𝛽1< 0 

Prediction 2:

 𝛽𝛽1 = 𝛽𝛽2 if 1 mt CO2 and 1 mt CO2e of CH4 are valued equally

 𝛽𝛽1 < 𝛽𝛽2 if CO2e of CH4 are valued more negatively than CO2
 Have a short-term outlook, the use of GWP = 25 underestimates the emission level 
 Expect higher future mitigation/capturing costs 
 Anticipate rising regulatory costs
 See greater financial/market risk from immature trading schemes
 Believe actual CH4 emissions exceed reported levels 
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Main Results

(1) (2)
CH4_ps -0.568*** -0.592*

CO2_ps -0.083*** -0.080***

cvce 1.464*** 1.424***

epspx 4.514*** 4.727***

N 4,318 4,318

Adj R2 0.4934 0.5056

FEs No Year

SE Robust Cluster by firm

More than 6 
times higher
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Results: GWP of 87 (25-years horizon)

(1) GWP of 25 (2) GWP of 87

CH4_ps -0.568*** -0.163***

CO2_ps -0.083*** -0.083***

cvce 1.464*** 1.464***

epspx 4.514*** 4.514***

N 4,318 4,318

Adj R2 0.4934 0.4934

more than 6 
times higher

closer coeff. 
after adjusting 
GWP to 87.
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Which component of CH4 drives the 
pricing effect? Industry vs. firm

 CH4_ps_Ind: industry-level CH4_ps
 CO2_ps_Ind: industry-level CO2_ps

Prediction 3:
 𝛽𝛽5 < 0, 𝛽𝛽6 < 0, if CH4_ps_Ind and CO2_ps_Ind are valued 

negatively

 𝛽𝛽5 < 𝛽𝛽6 if CH4_ps_Ind is valued more negatively than 
CO2_ps_Ind

 𝛽𝛽1 < 0, 𝛽𝛽2 < 0 if investors also value firm-level emissions 
negatively after controlling for industry-level emissions
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Results: Industry-level CH4 and CO2
(1) (2) (3)

CH4_ps 0.252 0.236 0.185
CO2_ps -0.035** -0.033 -0.027
CH4_ps_Ind -2.718*** -2.765*** -2.772***
CO2_ps_Ind -0.292*** -0.276*** 0.443***
cvce 1.486*** 1.445*** 1.408***
epspx 4.360*** 4.566*** 3.761***

N 4,318 4,318 4,318
Adj R2 0.5034 0.5155 0.6021
FEs No Year Year&Industry
SE Robust Cluster by firm Cluster by firm
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Does political environment affect CH4 
pricing? Blue vs. Red states
 Blue states - more support of climate policies, higher 

regulatory costs of emissions
Prediction 4:
Investors for firms in blue states anticipate higher social and 
regulatory costs of CH4, leading to greater market penalties. 
Analysis:
 Partition by HQ Blue vs. HQ Red 
 Construct Facility_Blue: % of a firm's facilities located in a 

blue state
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Results: HQ and facility states 

(1)
HQ Red

(2)
HQ Blue

(3)
HQ Red

(4)
HQ Blue

CH4_ps_Ind -2.312*** -1.577* -1.841*** 2.139
Facility_Blue 17.129 8.048
CH4_ps_Ind*
Facility_Blue

-1.377 -6.584***

CO2_ps_Ind -0.231 -0.324*** -0.229 -0.258**
cvce 1.726*** 1.063*** 1.732*** 1.078***
epspx 2.475*** 7.266*** 2.479*** 7.259***
N 2,320 1,998 2,320 1,998
Adj R2 0.4898 0.5992 0.4961 0.6031
FEs Year Year Year Year
SE Cluster by firm Cluster by firm Cluster by firm Cluster by firm
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DiD: 2016 EPA methane rules
 June 3 2016: EPA published new source performance standards 

(NSPS) under the Clean Air Act to regulate methane from various 
sources in the oil and gas sector

 2017-2020: delays and rollback 
 2021-2024: reinstate and strengthen rules
 2025: more withdraws

Treated firms: firms HQ or had majority of facilities in an EPA 
methane rule supporting states: CA, CT, IL, NM, NY, OR, RI, VT, 
MA.

Prediction 5: Firm stock price is more negatively associated with 
CH4 for firms that supported the 2016 EPA rules than those that did 
not in the post period of 2016 EPA’s methane rules.
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Results
Treated firms: firms’ HQ or majority 
of the facilities are in states that 
supported the EPA’s methane 
reduction rules.

Control firms: other firms

Y0 = 2016, year of publication 

Post1 to Post4 = 2017-2020

Pre4 to Pre1 = 2012-2015 (2015 is 
the benchmark year)

Treated firms have more negative methane valuation than the 
control firms in the post-period.
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Zoom in: paper details

 Paper link
 CH4 Valuation Project

https://sites.google.com/ucdavis.edu/ch4-valuation-project/home
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Zoom out: Implications for…

 Managers
 Improve stock price by reducing methane emissions

 Asset managers
 Incorporate methane emissions as a carbon risk factor

 Policy makers
 Continue to fund methane reduction initiatives
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Thank you.
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