
Climate and Energy Geopolitics
James H. Stock, Harvard University 

With Matthew Zaragoza-Watkins, Vanderbilt University
with the assistance of Georgia Bradley

March 23, 2023

XLV MIT Global Change Forum



By 2030, energy-related CO2 emissions fall 25% to 38% below 2005 levels

2AEO2023 Release, RFF
March 16, 2023
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Oil and gas prices
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Source: FRED, EIA
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C. Brief History: Global demand driving U.S. LNG exporting
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Oil and gas prices

Source: FRED, EIA, SNL

Europe U.S.



A. Natural gas 101
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Prices: $/mmBTU

Energy content: 
• 1 mmBTU gas = 0.176 bbl

oil
• NGCC v. Residual fuel oil 

steam boiler: 1 mmBtu
gas = 0.112 bbl oil

Quantities: 
• 1 Mcf (1000 cubic feet ) 

= 1.037 mmBTU

Carbon: 
• 53 kgCO2/mmBTU
• $40 carbon tax => 

$2.12/mmBTU
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U.S. natural gas regimes
Ia. Burner tip parity: < April 2006: growing & large imports, cofiring
Ib. Pre-fracking transition: April 2006 – January 2010: high & stable imports, no cofiring 
II. Fracking, shut-in gas: 2010 – May 2016: Fracking, product “shut in”
III. LNG: May 2016 – present

Three regimes in natural gas prices: Quantities
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U.S. interstate pipelines & LNG terminals

Cheniere Sabine Pass 
Train 1 was placed into 

service May 2016.
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Approved LNG export facilities

LNG exports require a DOE license
• Section 3 of the Natural Gas Act (as 

amended) (15 U.S.C. § 717b.
• May 29, 2014 DOE completed EIA 

and proposed regulations for 
reviewing LNG export applications

https://www.energy.gov/sites/prod/files/2013/04/f0/2011usc15.pdf
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Brief history of US LNG exporting 

LNG exports require a DOE license
• Section 3 of the Natural Gas Act (as 

amended) (15 U.S.C. § 717b.
• May 29, 2014 DOE completed EIA 

and proposed regulations for 
reviewing LNG export applications

https://www.energy.gov/sites/prod/files/2013/04/f0/2011usc15.pdf
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Fast LNG export facilities

“Fast LNG” and Floating Shipborne Regasification 
Units (FSRUs)
• Fast LNG repurposes offshore rigs, mainly 

jackup rigs, to provide a seaborne liquefaction 
facility
• 6 exist so far; 5 under construction
• Estimated ~160 jackup rigs > 30 yrs old 

available for Fast Gas repurposing
• Typical 1.4 MPTA capacity/facility (0.2 

Bcf/d)
• Takes ~18 months to complete

Floating Storage & Regasification Units (FSRUs)
• Modified tankers/LNG vessels capable of 

regasification
• Mobile
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NG History: Some key events & dates

~April 2006: End of oil-gas co-firing ~January 2010: Start of fracking

May 2016: LNG exports begin
• Chenier Sabine Pass train 1 

begins shipments
• Pipeline exports to Mexico 

ramped up in spring 2015



Cointegration: EU
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Cointegration results by institutional regime
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Cointegration: Predicted oil price, with 3 institutional break dates
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Coal prices

Source: Argus, EIA

Central & Eastern U.S. Coal

Henry Hub (monthly)
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Implications for U.S. energy transition

Power sector 
emissions 
projections under: 
(a) IRA
(b) $40 carbon tax 
(Stuart & Stock 
2021)

Scenario HH price (2022 
$/mmBtu)

2030 emissions 
relative to 2007 peak

Delta rel to 
BAU (pp)

BAU $3.10 46% -

IRA only $3.10 62% -15 pp

LNG only $5.10 57% -11 pp
IRA + LNG $5.10 72% -26 pp

IRA + LNG $7.10 76% -30 pp

Back-of-envelope estimates of U.S. power 
sector emissions in 2030, relative to 2007 
peak, for various natural gas prices
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(Some) International implications

§ Higher US gas prices & lower world gas prices as 
U.S. ramps up exports
• Effect on U.S. energy transition? On EU? 

Japan?

§ What is the substitution margin of the 2030s? 
Green hydrogen v. gas + DAC?

§ Implications for volatility?
• While these energy sources are substitutes, 

collectively the short-run demand for energy 
services is likely to remain inelastic
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Additional Slides
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Destinations for U.S. LNG exports

Monthly U.S. LNG export 
volumes by destination, 
2016-present (U.S. DOE) 


