_ 2013 — 2015: the turnaround years
.JEREMY LEGGETT
Three meta-narratives:
= 1. ' wakening t
THE WINNING OF Global society awakening to a

threat to civilisation

1. Aninsurgency disrupting an
incumbency fast

" e 1. Anincumbency facing

multiple threats

Free e-book download: www.jeremyleggett.net
Book orders: on amazon etc — all £ to SolarAid



Personal perspective

Global perspective



Personal perspective

Global perspective



My background
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Oil research & exploration, 1980s



Environmental campaigning, 1990s
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‘The best book yet about the politics of global warming’
hn Gribbin. Sunday Tlimes

...and writing along the way



A sense of the excitement
on the frontlines

solarcentury

-
> difference In 9 countries in Europe, Africa, S.
/’ — gm— ‘ P SR
W // - — ! .

4 / — =% *

America, C. America

=" > Tl ' ; =




1975 to

2015
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40 years in solar PV: 7 doublings since 2000

Solarcentury

>7x doubling 60
to >700 MW
installed
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Solarcentury releases new BIPV roofing product
cost competitive with bolt-on PV modules




Onshore wind and PV to “win the cost race”:
cheapest two options in many nations by 2020

AT

| Bloomberg NEF ew nergy Outlook 2016
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Average savings: $70 per year

1 tonne of carbon dioxide




yL[ALM SolarAid’s history: finding and hitting an updraft to
become Africa’s largest solar lighting retailer
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L Faikiddknl "Few, if any, other businesses have launched

a sustainable brand and enabled thousands of people
to live more sustainably in such a short space of time”



African mobile cellular
subscriptions
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The prize remains, and is potentially huge




Personal perspective

Global perspective



The state of




or alternatively...

given our human love of stories,
and the stakes




An epic'drama...
hoose own title)
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The top dozen stories
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Obama, Merkel & Hollande push for total
energy decarbonisation in the Paris Agreement

FINANCIAL TIMES

TUESDAY 9 JUNE 2015 ; WORLD BUSINESS NEWSPAPER UK £250 Cha

el Istands £2.80; Republic of Ireland €300

-turn on ‘Brexit’ vote

G7 in historic accord to phase out
fossil fuel emissions this century | & ==

ave the EU, scupperi Y

Tory eurasceptics.
. . Apple launches music streaming service

$100bn pledge to poor countries reaffirmed & Huge challenge for energy companies Ay haa made s blggest push o digiel mansic

ads on {Tunes 12 yea

PILITA CLARK — L0 PAGE 17
STEFAN WAGST YL

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

into oil and gas that is backed by . s
Carlyle and CVC Capital Partners and -

i to spend up to $5bn. PAGE 1 A\ (4

LOMBARD, PAGE 22; NORTH SEA DEALS, PAGE 23

The Group of Seven industrial powers
has agreed that the world should phase
out fossil fuel emissions this century, in
a move 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 dearly not enough”.

The leaders also reaffirmed a pledge
to mobilise $100bn a year from public
and private sources by 2020 to help
poorer nations tackle dlimate change.
Climate campaigners said the deci
sions taken by the wealthiest democra. = » Iceland poised for big step to recove

» Relief as Tories shelve paid leave drive

The prime minister’s plans to revive his push t

er companies’ employees three days of paid
ach year for voluntary work are being quietly
axed, to the relief of some business leaders. pace 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.— race «

» 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 g

OUP. — PAGE 17

....and up to , 34 years from now



30" Nov 3 possible outcomes entering the
2015 Paris Climate Summit (COP21)

* Nosignal
 Contested signal
e C(Clear signal




A clear signal in the Paris Agreement:
decarbonisation, as soon as humanly possible




Adopted by every independent nation on the planet: all 195



At G20 Summit US and China announce they have
ratified the Paris Agreement




Trump wins the US presidency with smallest vote
for any candidate in the last 3 US elections

M. CARMEL PA FOR TRUNP i




195 nations issue Marrakech Action Proclamation
deeming Paris commitments an “urgent duty”

A WM A TR2RrT®2 A T 70N\ T E avVels Wa
() /n..‘. /A . \ I
\ ". [/ \ "‘ W L J { 0 :‘,_ _.: .“
| W / ‘ A ' . ,
! ' §
- . - — / E e

- R 1d) THL Y | Al 1 Ada ot ANCE I ¢ NEER N CE
| +C++o L3 XK XTOIHH AL UN CLIGMARRE (il Al G E_C ONFER N C E
w2k - YL O .\'3

+
¢
7

“Momentum is irreversible — it is being driven not only by governments,
but by science, business and global action of all types at all levels”



[l More than 360 US businesses urge Trump not to back
out of Paris Agreement
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- And this story isn’t “just” about climate change...

-



Air pollution up 8% in last 5 years, WHO reports:
now single biggest killer in world, 3m deaths a year




6t Nov Indian government declares Delhi air pollution
2016 an emergency




Chinese public overwhelmingly backs renewables
push: 92% willing to pay more for green power
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Renault sees diesel cars being "forced out the
market" in view of post-VW emissions-control costs




.
v :~
. |ncrea5| y cam ni

mIpI



yLHOERGE The UN builds a “Groundswell” of climate action by
states, cities, companies, churches, communities




LUl  California's Gov. Brown signs toughest US climate
2016 law: 40% GHG cuts (from 1990 levels) by 2030




Dec 1,000 cities commit to 100% renewable power
2015 at the Paris climate summit




L] 16 US cities now target 100% renewable power
2016 and 4 have achieved it

| R Aspen Colorado '
""'%7” Burlington, Vermont' 1l:-
B C_olyrmbla, Maryland

-~ Greensburg, Kansas



50 major corporations commit to 100% renewable
power ahead of the Paris climate summit



600 multinational companies factor Paris
Agreement into business plans

Services St market for the energy
sector alone

Energy

@ Consumer Discretionary
* QOver the next
@ Health Gare 15 years, $90 trillion will
@ Information Technology be invested glOba”V in
infrastructure where
R = emissions are currently
Other concentrated
 The national climate
Consumer Staples plans under the Paris
Viatorials Agreement represent at
- least a $13.5 trillion
sonices o [ T
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Investors worth £350 billion pledge to pressure
FTSE companies to go 100% renewable




LU In his Papal Encyclical Pope Francis urges rich world
2015 to “replace fossil fuels without delay”

He also exhorts rich nations to “pay

back their debts” to poor nations....



“Massive support for community

renewable energy”

e

ICM UK poll: 67% support, 8% oppose
65% Conservatives support
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Regulators
beginning

to regulate
climate risk




The “carbon bubble” of “unburnable carbon”
can lead to “stranded assets”

@rmn o Proven fossil fuel reserves:
2,795 GtCO2 $28 trillion

Are the world’s financial markets

carrying a carbon bubble? UNBURNABLE
2230 GtCO2
$22 TRILLION

BURNABLE

565 GtCO2
NATIONAL AND PRIVATE
($21 TRILLION) $6 TRILLION

PUBLIC COMPANIES
(57 TRILLION)




Bank of England speaks out on climate risk
to capital markets and stranded assets



4th Dec Launch of G20 Financial Stability Board’s
AL Taskforce on Climate-Related Financial Disclosures

Michael Bloomberg .
Chairman

...to report Dec 2016



Moody's to use Paris Agreement in future credit
assessments, and calls for rapid approval of deal




AXTT W Suncor Energy seeks permission to abandon some
A oil-sands assets yyp a1, STREET JOURNAL




The story continues...
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Story

p— 4

Capital beginning to switch
from fossil fuel to clean fuel



July The origin of the divestment movement: the
2012 “terrifying math” in Carbon Tracker’s first report

(@arbon Tracker

Unburnable Carbon —
Are the world’s financial markets

carrying a carbon bubble? g:SBTAET‘::EASN
BY JONATHAN
LETHEM

PLIJS: THE MAKING OF
THE DARK KMNIOHT RISES’

THE RETURN OF
‘BREAKING BAD'
BRUCE
SPRINGSTEEN

STEVEN TYLER

JUSTINB




>500 institutions, worth $3.4 trillion,
have divested, or pledged to

,,.‘ /
falth based grou’ps mcludmg Wprld CounC|I of Churches

5%
¥ penSIOn fu nds mcludmg Norway s State Pension Fund
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Swedish pension fund AP4 makes biggest
divestment move of any institution to date
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The $35bn pension scheme will:
« decarbonise its $14.7bn global equity portfollo by 2020

 invest $3.2bn in investment tracking low carbon benchmarks
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2015
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Price of a solar PV per W
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40 years in solar PV
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More jobs in US solar now than in either coal
or oil and gas extraction




5th July Dong Energy wins offshore wind auction

2016 with lowest ever price: €72.70 ($80.60) MWh




yLilel«@ Renewables overtake coal as world’s largest source

DI of power capacity: 500,000 solar panels a day now
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All China’s new power demand in 2015
met with wind and solar




Apple Energy set up, and applies to FERC to supply
excess solar electricity from its installations




Batteries and electric vehicles
going exponential




Batteries and EVs are heading the same way
as solar and wind

Cost for lithium-ion batttery packs

1200
1000 .
EV sales up 60% in 2015:

3 300 around the Model T rate
S Actual
3
= 600
5
5{ Estimates

400

200 ‘I

Actual
T T T [ T T T T T T T T T [ T T T 1]

2010 2015 2020 2025 2030



Electric cars set to pass 2m landmark
globally by end of 2016




2nd Oct Carmakers embrace an electric future
2016 at Paris motor show

Daimler CEO Dieter Zetsche
unveils the Mercedes-Benz EQ




Mercedes-Benz to introduce residential energy
storage product in US in 2017

* Energy content 2.5 kWh
combinable up to 20 kWh

* Stand alone or with solar

* Mercedes Benz Energy
Americas, a new company
to be set up for the launch




“Another oil crash is coming
and there may be no recovery” Bloomberg

20

15

Oil displaced by Electric Vehicles

=
o

2023
Another
oil crash?

Millions of barrels of oil per day

ui

Previous crashes happened with
excess supply of 2m barrels/day

0
2010 2015 2020 2025 2030 2035 2040

Source: Bloomberg




“In 50 years, when we ship off the last barrel
of petrol, we will not be sad”

ise you, my b her’s and sisters, we will be celebrating.”
ince Shaikh Mohammad Bin Zayed Al Nahyan
: Abu Dhabi




‘I'hope 10 years frrom now the
- smell of exhaust from cars




It has happened before

Spot the car Spot the horse




SR Data revolutior
. in the wings 3



And then there is the information revolution,
largely yet to manifest in energy. A flavour:

People-power

Use of real
o data KICKSTARTER JETHRR S

Others’ assets
Peer to peer UBER
bypassing & workforce

GO gle Megadata eZIPM(:ar Shared assets

processing
dMaZon Hyper- ka |e Outsource data
personalisation gg processing

o Leveraging 215t century
@alrbnb others’ assets facebook marketing




11th Oct An energy first as UK successfully transmits
2016 data via national electricity grid

SYSTEM STATUS :
3% | oy ACTIVE ' - = i
w6 % 08U STANDBY | 5 =)
w1 % MAIN synch ONLINE I = e
0.0 % 08U synch ONLINE [ = -
4 % P datalink Up tom =K puss s
" SSE datalink P e e 3
6.4 U : -
12 % RTNA status Good N R o =
2 %| | Seasonal 1imit HH (Sumer) (B GG BTG L. (BIE|zlEiE 2 — = -
2% Oynamic stability ) -
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15th Jan
2015

Second utility U-turn: GdF Suez

D
——

Coal and Gas Power Dying Out in Europe says Energy Chief



““Coal is in terminal decline”
Goldman Sachs
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29t Aug Utilities doing the obvious in M&A:
2016 RWE's Innogy acquires Belectric Solar & Battery
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 YUW A Nearly all £200bn+ UK energy investment needed by
[ )T- 3 2030 should go to disruptive tech, Barclays now says

45GW increase in overall capacity required,

the majority of it coming from renewables such

as wind and solar




The oil and gas industry
entering its twilight years




27th May “The long twilight of the big oil companies”
2016

FINANCIAL TIMES




“Big oil companies binge on debt”

THE WALL STREET JOURNAL.

$80 ExxonMobil Chevron BP Shell

60  Pperiod of

oil’s price —
40  decline
20
0

-20 Combined debt $184 bn, double their 2014 level
_40 >100% of profits spent of dividends in 2015

Illllllllll llll'llllll lllllllllll llll]llllll
2006 10 16 '06 10 16 ‘06 10 ‘16 '06 10 '16

Source: Wood Mackenzie



21t Mar

2016 “Oil and gas: debt fears flare up”
$39 FINANCIAL TIMES




“Oil giants find there’s nowhere to hide from
doomsday market”

-~




“Oil industry faces huge
worker shortage” OILPRICE:

c. 350,000 workers laid off industry-wides* 1

c.60% o -

[ -



“Dismal delivery puts big oil and gas energy
projects at risk”

FINANCIAL TIMES

Gorgon: just back online after 2
major gas leaks since 2014 start

- \‘;‘f ‘.__‘&'_ ;- , T e
E&Y study of 365 o|I and gas megaprojects: - e,
S 64 % cost overrun, 73% behmd schedule

. S ————— e —



Fossil fuels investment takes nosedive:
IEA on 2015

“Anyone who does not understand what is going.om- governments;

companies, markets —is not in the rlght,plage ¥ =
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11th May
2015
$62

Statoil sets up a renewable energy division




Statoil to build the world's largest
floating windfarm off Scottish coast
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Ben van Beurden,

)

A :

"Shell continues to see important exploration potential in the basin"
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“Is the U.S. Shale Boom Going Bust?”
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“The coming shale bust?
IOU now well over $200 bn”

Bloomberg =

,.x~’ m —
he Shale Industr

l"

’,"TT

-



North American oil & gas bankruptcies climb
beyond 100, on of debts $67bn

Filings 2015 & 2016 through August

120

100

80

P FER R PR VAT 4unE Jur AUG SEFT, OocCT. wlre cec. Pren FER AR AFR L Juni ALy AUG

Some are emerging with new capital structures within months

6

NUMBER OF FILINGS
(=]

»
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....reportedly on conservative assumptions about future production



It will take more than an oil rally
to restart the US shale boom



“As Oil Jobs Dry Up, Workers Turn to Solar Sector”
THE WALL STREET JOURNAL.
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The story continues...

——



We are in a
race against
time




Conclusions












- — - e

s = s

There will be wondrous opportunities

in riding the wave....




...also enormous threats
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Thank you

jeremy.leggett@solarcentury.com

www.jeremyleggett.net



