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Global Energy
Stranded Assets and
Broken Busmless Models
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“The world’s energy system is at a crossroads.

Current global trends in energy supply and
consumption are patently unsustainable --

environmentally, economically or socially.”

IEA World Energy Outlook 2008



AAAAAAAAAAAAAAAAAAAAAA Investment for 450

Light-Inspired Solutions

“A 450 Scenario would require S53 trillion in
cumulative investment to 2035: around $40
trillion in energy supply and $14 trillion in energy
efficiency.

World Energy Investment Outlook
2014 Factsheet
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“No more than one-third of proven reserves of
fossil fuel can be consumed prior to 2050 if the
world is to achieve the 2°C goal, unless carbon
capture and storage (CCS) is widely deployed.”

“Our estimate of fossil fuel investments left
stranded in the 450 Scenario is around $S300

billion, although lack of clarity over policy could
increase this risk.”

IEA World Energy Investment Outlook
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Assuming 450ppm is achieved:

 What path did the transition follow?
* What assets will we have?

* Who will own them?
e How will they be operated?



“Under a carbon-constrained scenario,
investment bank HSBC assessed how a number of
mining companies would be affected and found
that 44% of the market value of their coal assets
could be lost because reduced demand for coal

would drive down coal .”

Letter from international group of institutional investors
USD 3 trillion in assets
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Oil Company Impacts

Unburnable reserves and price effect (value/share)

Price Unburnable Price effects

(211/13) effect
BG (p) 120 26 578
BP (p) 459 31 189
ENI (EUR) 19.3 15 9
RD Shell A (EUR) 26 3 0.0 0
RD Shell B (p) 2264 51 909
Statoil (NOK) 144 24 63
Total (EUR) 39.4 29 14

Source: Company data, Wood Mackenzie, HSBC calculations

HSBC: Oil and Carbon Revisited
25 January 2013



AAAAAAAAAAAAAAAAAAAAAA Asset Scale

“Fossil fuels are an enormous asset class.
The current value of the 1,469 listed oil and
gas firms is $4.65trn; 275 coal firms are
worth $233bn.”

BNEF: Fossil fuel divestment: a S5 trillion challenge
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The electric utility sector will benefit from proactive
assessment and planning to address disruptive
challenges. Thirty year investments need to be made on
the basis that they will be recoverable in the future in

a timely manner.

Disruptive Challenges EEl January 2013

Barclays Bank’s bond rating service has downgraded
the entire U.S. electric utility sector.
May 2014
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Vicious Cycle from Disruptive Forces
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MSCI European utilities share price, $ terms
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Source: Thomson Reuters

"the worst structural crisis in the history of energy supply.”

Peter Terium RWE's CEO Financial Times,
20 February 2014
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Why the Utility
“...society will forever need massive “Death Spiral”
investments in both transportation and Is Dead Wrong
energy. Itis in the self-interest of
governments to treat capital providers in a F=fy T April
manner that will ensure the continued flow BLHEV!
of funds to essential projects.”

Warren Buffet 2014

“A concern expressed by some of our stakeholders is
whether such a “low carbon scenario” could impact
ExxonMobil’s reserves and operations —i.e., whether
this would result in unburnable proved reserves of oil
and natural gas. ... we are confident that none of our
hydrocarbon reserves are now or will become “stranded.”
ExxonMobil 2014 13
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Embedded Carbon

Potential embedded CO;z in reserves (Gt)
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Governments hold ik
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“Private sector participation is essential to meet
energy investment needs in full, but mobilising
private investors and capital will require a
concerted effort to reduce political and
regulatory uncertainties.”

IEA World Energy Investment Outlook
2014 Factsheet
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Carbon emissions pricing
must take into account both
the expected loss and the
wide confidence interval, as
well as the cost of
underestimating either.

Bob Litterman October 2013

Carbon Price

Time
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Climate and Natural Gas
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Robert W. Howarth. A bridge to nowhere: methane emissions and the

greenhouse gas footprint of natural gas. Energy Science and Engineering.
April 2014
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... globally over 1.3 billion people are without
access to electricity and 2.6 billion people are
without clean cooking facilities. More than 95%
of these people are either in sub-Saharan
African or developing Asia and 84% are in rural
areas.

IEA World Energy Outlook 2013



