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NATURAL GAS FUTURES

http://naturalgas.apsc.ubc.ca/

http://naturalgas.apsc.ubc.ca/
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LIFE CYCLE ASSESSMENT PROJECTS
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DISCUSSION OUTLINE

Life Cycle Assessments
1. Why do we need them?
2. What are they?
3. How do we use them?
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MAKING BETTER DECISIONS

Which car is most economical to drive?
What should I build my house out of?

?

Time

Scope of impact

Life Cycle Assessment (LCA)
ISO 14040
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Which energy source has the lowest CO2 emissions?

MWh

CO2

Fuel A

Fuel B

or
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Well to wires

Full scope of impact

Which energy source has the lowest CO2 emissions?

MWh

CO2CO2 +
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Full scope of impact

Which energy source has the lowest CO2 emissions?

MWh

CO2

Methane?

CO2 +
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LIFE CYCLE ASSESSMENT (LCA) APPLIED TO ENERGY AND FUEL

Full scope of impact

Which energy source has the lowest Greenhouse Gas (GHG) emissions?

MWh

CO2eCO2e +

Carbon Dioxide Equivalent:
kg CO2 x Global Warming Potential (GWP) of methane = kg CO2e
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EMISSIONS FROM COMBUSTION ONLY 
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The GHG emissions of coal- and gas-fired power generation 
(Chang 2015)
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LIFE CYCLE ASSESSMENT (LCA)
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Production Processing
Transportation Liquefaction
LNG transport Tanker berthing and deb.
LNG regasification Power plant operation
Electricity transmission and distribution

Life cycle GHG emissions of electricity generation in China from LNG imported from 
North America (Coleman 2015, Kasuma 2018)
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LCA MODEL CONSTRUCTION FOR LNG

Key Assumptions:
• Liquefaction plant energy source 

and efficiency
• Acid gas venting
• Pipeline compressor energy
• Fugitive methane emissions
• LNG tanker engine emissions
• Global Warming Potential (GWP) of 

methane

LNG production:
tonnes CO2 / tonne LNG

Electricity:
x number of tonnes of LNG to make 1 MWh of electricity

• power plant efficiency
• energy content of the LNG
• Losses along the way

= kg CO2e / MWh

Country emissions:
x annual LNG production

= Mt CO2e per year

Converting units:
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Gas

ITMO

Coal

Country A IMO Country B

LNG industry emissions
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Net benefit after 
corresponding 
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impact

SIMPLIFIED ITMO SCENARIO



16

BC 
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Baseline

A DIFFERENT ITMO SCENARIO

Improved Final
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COUNTRY LEVEL ITMO SCENARIO

ITMO

Country A IMO Country B

LNG industry emissions

$

Reported emissions after adjustment

Reduced 
impact Target

Achieved before IMTO

CO2e

time
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