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What is a stranded asset?

* Financial stranding — occurs when an asset no longer meets
expected or needed rate of return. Of most interest / concern
to investors. Asset may still continue to operate if it covers its
ongoing cash costs.

* Physical stranding— an asset that is retired early and no longer
operates



Generation (TWh), CO2 (Mt), capacity (MW)

Financial stranding is happening:
Coal plants are increasingly under-utilized

Global coal generation and CO2 emissions peaked in 2014

Rising capacity means load factors are falling
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https://www.carbonbrief.org/mapped-worlds-coal-power-plants

Physical stranding is happening:
Coal retirements may soon outweigh additions

Unit additions and retirements
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https://www.carbonbrief.org/mapped-worlds-coal-power-plants

Given decreasing profitability, what and
when to retire fossil power plants?

e Discounted cash flow analysis (NPV) of existing fossil plant
versus alternative (e.g. new renewables), including usual

factors (opex, capex, etc.), plus:

e Real or shadow carbon price
e Regulatory risk, i.e. other pollutants (mercury, SOx, etc)

e Other factors, e.g. subsidies

e Consistency and commitment to Paris climate goals




Cost alone may be reason enough to retire,
given rapid cost declines in renewables

Levelized Cost of Energy Components—Low End

Certain Alternative Energy generation technologies are already cost-competitive with conventional generation technologies; a key factor
regarding the long-term competitiveness of currently more expensive Alternative Energy technologies is the ability of technological
development and increased production volumes to materially lower the capital costs of certain Alternative Energy technologies, and their
levelized cost of energy, over time (e.g., as has been the case with solar PV and wind technologies)
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https://www.lazard.com/media/450337/lazard-levelized-cost-of-energy-version-110.pdf

Plus, phasing off coal is a climate
imperative
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And, not just coal power that will
need to be stranded — gas too

$10,000

$1,000

Financial barrier
to unlocking
(carbon price needed
for early retirement $100
and replacement with
low-carbon alternatve,

$/tCO,)

$10
Of all sectors, coal

and gas power pose

greatest risk of

physical stranding _

Over-committed emissions
(Lifetime GtCO, committed
by BAU investments 2015-
2030 that would not be
committed in a 2-degree

Airplanes pathway)

ICE passenger vehicles
Gas road
vehicles

ICE freight vehicles

Ships and boats

Gas heating (e.g., furnaces)
Gas water heaters

Coal heating (e.g., boilers)

Cement kilns
Iron and Steel

Coal power

Industrial boilers, coal

Coal water heaters Chemical pl3 200 Gt CO,

20 Gt CO,

1 Gt CO,

Techno-institutional effects

@-ien

= Med

10 20 30 40 50 60 = Low

Equipment lifetime, years
(Full technical lifetimes, assuming no carbon price)

Source: SEl analysis in Erickson et al (2015), “Assessing carbon-lock-in”, Environmental Research Letters



Don’t wait too long!
Half of EU coal capacity cash-flow negative

Gross profitability of operating coal fleet in 2017 and 2030
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Source: EU coal plant data from Carbon Tracker, “Lignite of the Living Dead”



https://www.carbontracker.org/reports/lignite-living-dead/

Thanks for your attention!

SEl Initiative on Fossil Fuels and Climate Change

For more information, contact:

e Peter Erickson, pete.erickson@sei.org
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