The global energy
transition and the
road to Paris

Dr Jeremy Leggett
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Three emerging megatrends
are particularly important

Insurgency Incumbency - Carbon
cost down ’




System change in energy is nothing new

Renewables
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| hope 10 years from now the
— smell of exhaust from cars

)\ will be a thing of the past....

much like the smell of

'@s'in restaurants”
Richard Branson




....and disruption can indeed happen very fast
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Spot the car Spot the horse




The ind

ustrialised nations have declared the endgame on

FINANCIAL TIMES

TUESDAY 9 JUNE 2015

WORLD BUSINESS NEWSPAPER

UK £2.50 Channel Islands £2.80; Republic of Ireland €3.00

7 In historic accord to phase out
fossil fuel emissions this century

@ $100bn pledge to poor countries reaffirmed e Huge challenge for energy companies

PILITA CLARK — LONDON

STEFAN WAGSTYL — KRUN

The Group of Seven industrial powers
has agreed that the world should phase
out fossil fuel emissions this century, in
amove hailed as a historic decision in
the fight against climate change.

G7 leaders meeting in Bavaria, Ger-
many, said that in line with scientific
findings, “deep cuts in global green-
house gas emissions are required with a
decarbonisation of the global economy
over the course of this century”.

The leaders of the US, Germany,
France, the UK, Japan, Canada and Italy
said they supported cutting greenhouse
gases by 40-70 per cent by 2050 from
2010 levels — the first time they have
backed such a precise long-term target.

Angela Merkel, the German chancel-
lor, said that the cuts would have to be
at the upper end of this target because
“40 per cent is clearly not enough”.

The leaders also reaffirmed a pledge
to mobilise $100bn a year from public
and private sources by 2020 to help
poorer nationstackle climate change.

Climate campaigners said the deci-
sions taken by the wealthiest democra-

» Cameron U-turn on ‘Brexit’ vote

David Cameron has retracted a threat to ministers
that they would have to quit if they wanted to
campaign to leave the EU, scuppering an apparent
bid to force discipline on Tory eurosceptics.— PAGE 3;
EDITORIAL COMMENT, PAGE 12; GIDEON RACHMAN, PAGE 13

» Apple launches music streaming service
Apple has made its biggest push into digital music
since it began selling downloads on iTunes 12 years
ago, launching a streaming service that will
compete with the likes of Spotify. — pace 17

» Ex-Centrica chief to lead oil and gas push
Former Centrica chief Sam Laidlaw is to -
take the helm of a private equity push (’

into oil and gas that is backed by f‘ = i
Carlyle and CVC Capital Partners and o

is to spend up to $5bn.— PAGE 17; ‘ ‘:"
LOMBARD, PAGE 22; NORTH SEA DEALS, PAGE 23

» Relief as Tories shelve paid leave drive
The prime minister’s plans to revive his push to give
bigger companies’ employees three days of paid
leave each year for voluntary work are being quietly
axed, to the relief of some business leaders.— paGe 2

» Bids invited for military fire service
Companies including Serco, Babcock and Capita
have been invited to bid to run the military fire and
rescue services, the latest Ministry of Defence
outsourcing deal in its search for savings.— pace 4

» Syngenta rejects fresh Monsanto move
US agricultural seeds and chemicals company
Monsanto’s latest move in its pursuit of a “tax
inversion” acquisition of Syngenta was rejected as
“inadequate” by the Swiss group. — pace 17

» Iceland poised for big step to recove

....not to mention up to 70% cuts by 2050, 35 years from now




Three emerging megatrends

Insurgency
cost down
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The
“Terrordome”

Alliance Bernstein, 14
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Big players
are smelling There are

the coffee some ideas

we want every
commpany

Apple global
ad campaign
April 2014




Why would Apple want “every company to copy”
boring and design-lite solar farms?

Apple Wants to Start Producing
Cars as Soon as 2020 18 Feb 2015

Bloomberg
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The power of solar and storage

€ kWh
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“This will change the
27 August 2014 face of energy markets” Source: &1,% UBS



Unlikely
players
are paying
very close
attention

Che Telegraph | 9 April

Home News World Sport Finance comment Culture Travel Life Women Fashion I
Companies [®0:0T3\8 Personal Finance ISAs | Economics = Markets | Festival of Business Hot
Ambrose Evans-Pritchard | Jeremy Warner | Alistair Osborne | Roger Bootle | James Quinn @ Allj

HOME i LN eT"" CU AENT » AMBRUS B LRI TCHARD

Global solar dominance in sight 2% science trumps fossil
fuels

Solar power will slowly squeeze the revenues of petro-rentier regimes in Russia,
Venezuela and Saudi Arabia. They will have to find a new business model, or fade into
decline
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that past
me again?

|

Che Telegraph 20 August 2014

Home News World Sport Financeé comment Culture Travel Life Women Fashion

Companies ®vutiiloiidll Personal Finance | ISAs | Economics | Markets | Festival of Business | Hao

Ambrose Evans-Pritchard | Jeremy Warner | Alistair Osborne | Roger Bootle | James Quinn | All

HOME » FINANCE » COMMENT » ANS-PRITCHARD

accelerates

There may be little point battling icebergs to drill in the Arctic, or in trying to extract
oil from the ultra-deepwater fields in the mid-Atlantic, beneath layers of salt, three
kilometres into the Earth




The first U-turn has happened in the utility sector.
How long before the first oil & gas company?

German utility E.ON to split to focus

on renewables, grids ___
BY CHRISTOPH STEITZ R E U T E R S




The rise and rise of renewables

GW
per year :
. : = Hydro
generation | s :
additions i » Nuclear
: ; ~ Solar
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E " Wind
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Source: Bloomberg NEF
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And as for energy efficiency....

The best way to shrink the
mountain of transition....

....and the best way to create
energy jobs




Three emerging megatrends

Incumbency




Capex versus oil production
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Capex trials &RiglINEM]1

Kashagan o : _
S50 bn & countlng — ﬂé_u the Arctic:

o 'L' = 80"& floundering

Petrobras & the sub-salt: : Canada & the tar sands:
$221 bn over 5 years pleeeeease = = 50 year financing? Really?




Break-even oil price: assessing danger of stranding

G240 [ mmmmmmmmmm e e —_——

Breakeven
§220 [ mmmmmmmm e s e

§200 |mmemememeemmmereemee e e e

[uy)
a*
,?..

180  |mmmmmmmmm e
160  |r=mmmmmmmmmmm e e
14D | mmmmmmmm oo o o s

120 |mmmmmmememe e

§100  [rrrmmmmmmo oo oo oo oo oo S il .
key market

L i price levels |
ST ————— . T i

$60

Break Even Oil Price (USD/bbl)

$Au --------------------- LY T LT

$20 [ TR E mmmmm s m s s s s snsasmanannsnnnnnes

- 100 200 300 360 400 500 600 700
Cumulative Carbon Production (GtCO2 2014-2050)

 SLCEEEE "EETTEEY FEEEEEE FEPEEEY SETTEEEY FEPERTE TEEEERY

0 15 30 45 60 75 90 105

Oil Production (MBPD average)
@arbon Tracker

@:arbon Tracker May 2014




T
& RE 2= e S L gy
. AL

p—
schuy ity

—







e
ale Drillers Feast on Junk Iﬁebt to Sta
Apr3D 20 ,4 ; | | "-*‘ \*\%
ey

L REnns2 S SAINESS
M2=NS
[

gl oretitn Cre ol
o A4 S

=

Z
=]
T
[ [ & A
Lo

' - - SN g
Morrison: . | : A y "To 3%5 41}

s ewiD ay DI
S - $ 2

AP NBW A rkaR o i

NorrisuE)|
B

el
STin s|e i

© Hughes GSR Inc, 2014







Bir
<
{ o |
o
~
i)
(V)]
3
oo
=
<
E’
o
=3 -
o
=
(O
foa)




It gets worse.... FINANCIAL TIMES

Bank of England to examine financial
risks linked to fossil fuels

Pilita Clark, Environment Correspondent 1 December 2014

The Bank of England has revealed it is to
examine formally for the first time the risks
fossil fuel companies pose to financial
stability.

In a shift from the bank’s past statements,

Mark Carney, its governor, has written to

MPs informing them that his officials have
discussed the idea that most of the world’s proven coal, oil and gas reserves may be
“unburnable” if global warming is to be kept within safe limits.
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Three emerging megatrends

Carbon
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US & China envoys work together at the Lima climate summit, December 2014

c. 100 nations for zero 66% of emissions are
net carbon by 2050 down to 90 companies




e
% mIEmin |




The ethical case has a new champion

“It is our marching orders for
advocacy. It really brings

about a new urgency for us.”
Joseph Kurtz, president
US Conference of Catholic Bishops
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Saudi Arabia: not a drop to export by before 2030 on current trends
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Saugi crude and NGL production

Consumption

....and the
proposed
solution?



....all the dramas are in my front-line eyewitness chronicles

earithsican|

from Routledge

.

The winning of the

RISK BLINDNESS AND THE ROAD TO RENAISSANCE

“ Jeremy Leggett

Jan 2004 — May 2013 May 2013 — Dec 2015




Conclusions: Paris and transition
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We are heading for naltobesent =
from the Paris clin -

For the incumbency, problems will grow
& opportunities will diminish
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Thank you

jeremy.leggett@solarcentury.com

www.jeremyleggett.net




