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A history of the solar century so far:
a tale of disruption, denial, and existential threat
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Premise for presentation:

Often groups of humans
with strong systemic belief
systems and/or cultures
find it very difficult to act
on change, or even
acknowledge it, even

when the need for it
seems obvious to peers.
The oil and gas industry
has provided a spectacular
example of this in the last
3 decades.
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A big, existential,
question for the OGI:

How did we go from
this in 2000....

A major oil company
accepting a trend with a
huge implication and
attempting a major
strategic pivot.

In 25 years, we've never heard

of a solar crisis. p

2
Bringing solarto over 160 countries. It's a start. - @

A BP ad from a rebranding blitz in 2000



....to this
in 2020....

Less than 1%
of the entire

industry’s capex
for renewables
fully four years
after the Paris
climate treaty.

S billion
capital
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IEA compilation of data on the global oil and gas industry’s capex allocations
since the Paris Agreement, presented at Davos February 2020



Bllg Oﬂ:S survival at stake in world
Where ‘everything has changed

Jobs versuc 4:
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dividends is next painful choice facing groups hit by slide in crude prices
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Gord
sordon Ballard, bead of the Inte

tiona o
| Association 01 Oll & Gas Pro

W h e n t h e Sta ke S {..“' has scen many downturns in h‘.:h'f.’:
eeee ;’):‘,r'(::\r/::‘:c\“lll; they were all followed
« This time, he fears, things
° may be different

a re So m a n Ife Stl ."m the past, sctivity decreased then
picked up again — each time, we saw it
come back,” he sald. "Now it's not
° entirely clear if things Just come back as

h I h ? normal. Everything has changed.”

g ] The coronavirus pandemic has
crunched oll demand so hard that US
crude prices fell bedow zero this week for
the first tiroe in history. With the indus
try in crisls, Mr Ballard sees two imme
diate challenges: continuing to get
warkers to offshore sites to keep opera-
tions running, and ensuring companies
have the financial resilience to survive.

Blg Ol already faced an uphill strug-
gle ahead of the crisis. European majors
such as Royal Dutch Shell and BP had
promised sharcholders they could do it
all — become more efficient, produce ofl
and gas at higher marging, pay down
debt an ip up dividends, all as they
transitioned to being cleaner-cnergy
businesses, But 2 darkening global eco
nomic outlook was making their
pledges tricider to deliver.

Coronavirus has now forced them to
make trade-offs unthinkable Just two

ths ago as they siash capital spend-
{ operational costs, suspend share  Refining units are suffering as Jockdowns and travel bans mean

Financial Times front page, 24t April 2020
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6 AS-USUAL

HIGH ESTIMATE

The journey started here,
in May 1990, with a
warning by scientists from
dozens of countries that
kick-started 30 years of

e A best estimate of ruinous global wgfming

4 BEST ESTIMATE

LOW ESTIMATE

\,

UN climate negotiations
involving almost every

government on the —
planet 1850 1900 1950 2000 2050 2100
YEAR

above 1765 (°C)
w
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REALISED TEMPERATURE RISE

Front page headlines included “Race to Save Our World”: Daily Express
“Thatcher urges global action on environment”: Financial Times. etc.




IPCC 2019: Above 1 degree C of global average temperature rise,
risk of ruinous environmental and economic damage soars

“Risks, including cascading risks, are projected to become increasingly severe”
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Dryland Soil Vegetation Wildfire Permafrost Tropical Food supply
water erosion loss damage degradation crop yield instabilities
scarcity decline

Global mean surface temperature change °C
relative to pre-industrial time 1850-1900

Red is high risk. Purple is very high risk.

Levels of IPCC confidence in assessments: H is high, M is moderate, L is low.



| argue in eye-witness THEWINNING UF THE
accounts of the history = CARBUN WAR
that if BP had not | V.3

POWER AND POLITICS ON THE FRONT LINES OF

. LIMATE LEAN ENERGY
accepted the risk of C AND C G

global heating in 1996, JERE .Y
including the | f |

implications for g
business models, the
first of the two

international climate -3_‘ / A\\
treaties (Kyoto Protocol, . { 73 [ )
1997) would not have ‘
: | —
proved negotiable.

\ 4 '

‘The best book yet about the politics of global warming’ JEREMY LEGGETT

John Gribbin, Sunday Times

1989 - 2000 2013 -2015




But BP’s pivot did

not last long in

“the new age of
oil exploration.”

BP AMOCO

|, THE HOTTEST
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BusinessWeek

EUROPEAN EDITION / APRIL 9, 2001 A PUSL

Telecom

Showdown
The
hunters
stalk

the weak

Europe’s
Deals
Reviving

Old Economy
plays

Revolution
at Toyota
It’s on a cost-
cutting binge
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Strategies
» Kmart
» Mattel
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EXXON
UNLEASHED

How the world’s most powerful
corporation plans to dominate the
new age of oil exploration 4

Business magazine front covers in 2001
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Solarcentury
has ridden “the
terrordome” to
exponential
growth with
£28 million of
venture capital
since 2000.

Imagine what
BP, Shell et al
could have
done had they
started with
serious intent
then.

100

Solar PV module price S / W (log)
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Solarcentury installed capacity
doubles >11x 2000 - 2019 to 1GW

Global installed capacity doubles >8x
2000 - 2019 to 600 GW
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Coal China RESNIRVE 529 gigawatts

Gas 438

Qil )

Nuclear

Solar Least expensive option in most markets 638

And now....
I (7)

Power generation capacity additions, 2009 — 2019




The cost
advantages of
solar and wind
meant that
Energy Return on
Capital Invested

was increasingly
killing oil demand
for gasoline and
diesel vehicles
even before the
Covid crisis hit.

For projessional investors

WELLS, WIRES,
AND WHEELS..

EROCI AND THE TOUGH
ROAD AHEAD FOR DIL

~=a BNP PARIBAS

* ASSET MANAGEMENT

The asset manager
for a changin
worl

“To get the same amount of mobility
from gasoline as from new renewables
in tandem with EVs over the next 25
years would cost 6.2 to 7 times more.”

“The economics of oil for gasoline and
diesel vehicles versus wind- and solar-
powered EVs are now in relentless and
irreversible decline, with far-reaching
implications for both policymakers and
the oil majors.”

4th August 2019



How can an industry be so
systemically blind to
existential risk for so long?

Among a list of reasons, one
stands out: the fact that
investor norms have
encouraged them to be so.

——————————— ————
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“«. . Local Authority

Financial g Bénsion Fang
g orum
reporting long '
271st

e§chewegl ;. ‘ ANNUAL
climate risk. T = CONFERENCE
Short-termism, ot PROTECTING
excess in =ik ' PORTFOLIO

. N . , 7.8,9 December 2016
remuneration W\ - The Highcliff Marriot

Bournemouth

and other anti-
social behaviours
in capital
markets have
favoured a
ruinous status
guo.

A year after the Paris climate treaty Glencore Chairman and ex BP CEO Tony Hayward
assures pension funds that it is fine to keep investing in oil and gas, and even coal.




Among the “other
antisocial
behaviours”,
unaccountable
lobbying and PR
tactics ....executed
very effectively.

= e.g.as avery senior PR industry executive

on Big Oil’s payroll told me in private:

LiZ JONES: llnobscmtyof
ads using virtual models

llstead of REAl.women W -

cmx.ovzcnoss

FEMAM TR G

GREEN “TAX ’l‘Oﬁ
RISE EVERY YEAR

5‘1"’

MailOnline

Cash cut for solar farms that blight

countryside: Energy minister set to
announce review of subsidies




In 2011, with the
advent of Carbon

Tracker’s first
report, this Are the world’s financial markets

began to change carrying a carbon bubble?

@

Analysts began to
speak of a
“carbon bubble”
of “unburnable
carbon” that can
lead to “stranded
assets”.

Proven fossil fuel reserves:
2,795 GtCO2 S28 trillion

UNBURNABLE
2230 GtCO2
$22 TRILLION

BURNABLE

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

PUBLIC COMPANIES
(57 TRILLION)




The OGI and its
supporters
launched a

trenchant
counter attack.

Unusable reserves: it's hot air, say
analysts

By Steve Johnson

«$ Share v & Author alerts ™ B Print g( Clip

“| think it's a bollocks subject._n not interested in this kind of subject. | think this is
complete hot air.

These were the words of one sellside oil and gas analyst when asked about a recent
report by the Carbon Tracker Initiative (CTI) which argues that, because of global
warming, much of the world’s stock of hydrocarbon reserves can never be burnt, if
we are to avoid runaway climate change.

Financial Times, 315t July 2011.



Protests and profits

Fossil fuel reserves held by
companies listed in London

But by 2013, the
arguments of
Carbon Tracker’s
analysts, and by
then many others

pushing the same
line, were
beginning to find
serious traction.

By Pilita Clark,
Environment Correspondent

BlackRock, the world’'s
biggest fund manager, has
teamed up with London's
FTSE Group to help inves-
| tors avoid coal, oll and gas
companies without putting
thelr money at risk.

In o sign that a global
campaign against fossil
raels Iy entering the finan-
cial maudnstream, companies
that extract or explore for
such fuels aro oxcluded
| fenm » new ant of indices

specifically bar foss
companies. A precis
of excluded companies e
not been released but some
of the best known names on
the London Stock Exchange
will be targoeted, from oil
and gas producer BP to conl
miner BHP Billiton.

The groups that are
included range from tech
companies such as Apple,
Google and Microsoft to a
number of lurge US banks
and pharmaceutical compa-
nies such as Johnxon &
Johnson of the US and Swit-

tank named CarbonTracker
started publishing reports
on somathing it called the
"carbon bubble™ three years
ago, faw took too much
notice, writes Plilta Clark,
Today, thers i much
debate about ils idea that
more than $670bn Is
irvosted annually In fossil
fuel sssels st could
plommet in value if
guvernmants try to curb

_

fossil fuel industry stands to
lose $28tn of gross rovenues
during the noxt 20 years If
countties ever reach a
maaningful deal 1o crack
down on climate change,
European financial secvices

$28tn

P T T T T T L L L L L AL LA L L A i

fossil fuel holdings, said
Kevin Bourne, a FTSE man-
aging director.

“This is one of the fastest
moving debates I think I've
seen In my 30 years In
markets,” he said.

A US campaign modelled
on the 1980s anti-aparthetd
divestment movement bas
led several small colleges
and endowments in that
country to sell out of their
fossil fuel holdings.

But largur groups, ncjud-
ing Harvard University,
have resisted pressure to

Financial Times, 29t April 2013.

Gigatoones of CO,

Sowes’ Carbon Tracker

“So far it's boen relatively
niche players that have
divested and that is why
this launch {8 game-chang:
ing,” said NRDC executive
director Peter Lehner.

Still, hurdles remained
when it came to large pen-
ston funds shifting big pots
of money away from the
fossil fuel industry, said
Cralg Mackenzie, Invest-
ment director at Aberdeen
Asset Management. “The
question ix, ‘will going fos-
gl free have an investment
performance  fmpact?’ and



Among the converts
was the Bank of
England: “Climate
change is the
biggest issue for the
future ....investors
must be given the
data to “invest
accordingly” - Mark
Carney, Governor.

15th September 2015




Meanwhile, in the
face of increasingly
alarming emerging
impacts and
scientific advice,
plus mounting

public concern, key
governments finally
committed to
meaningful action
on emissions.

FINANCIAL TIMES

TUESDAY 9 JUNE 2015 ' WORLD BUSINESS NEWSPAPER UK £2.50 Chanmel tekans £250: Reoubiic of reland €300

TigerMums tamed | ' Why is Isis winning? Wired workers

China's rethinkon =~ — * sty ..~ ==havefailed to Using wearable gadgets to
Cram~" _ _ ~oTEBOOK, PAGE 12 deter the jihadis — sic kean, PaGE 1) keep tabs on staff — pace 14

turn on “Brexit’ vote

G7 in historic accord to phaseout |
fossil fuel emissions this century | ==

MENT, PAGE 12, GIDEON RAZHMMAN PAOTE 1)

® $100bn pledge to poor countries reaffirmed e Huge challenge for energy companies 5 sy g
since It began selling downloads on [Tunes 12 years
agn, launching » streaming service that will

PULITA CLAS . -
“'7:. waAesTYL : 2B : __ compete with the likes of Spotify. — mae v
The Group of Seven industrial powers : : ’ » Ex-Centrica chief to lead oil and gas push

1 \ ) 74 - ,.,- e VT AR —— - Former Centrica chief Sars Laldlaw bs to

I SO A . o \ ' SR A A T T e take the helm of a private equity prsh
a move bailed as 2 historic decinian s JRIRIREN LAY A 1*‘ r < ," .ﬁqx BT oy T ed . it o and gas that is backed by
theght apuinat cimniate change. = I@-v-" RS e Carlyle and CVC Capital Partnery and
> B A - AL ) =

G7 Jeaders mecting in Bavaria, Ger 2t B
many, sald that ia line with sclentific i
findizgs, "deep cuts in global green

s tospend cp 1o $55a - rak
LOMBARD, PAGE T2 NORTM 3EA SEALL, PACE 1Y

house gas emissioas are rogquired with a » Relief as Torfes shelve paid leave drive
rhonisation of the glodal The peione misister’s plans 10 revive his peah to give
aver the course of this century™, bigger companies’ employees three days of pald

The leaders of the US, Germany,
France, the UK, Japan, Canada and ltaly
sald they supportod cutting greenhocse
gases by 40-70 per cest by 2050 from
2010 levels ~ the frst tinse they have
backed such a precise long-torm tanget.

Angela Merkel, the German chance)
lor, said that the cuts would have to be
at the upper end of this target because
“40 per cont Is cleardy not encugh’™,

The leaders also reaffirmed 2 pledge
to mobilise $100bn a year from pablic

Jeave each year for volumtary woek are being quictly
axed, 10 the relief of some business leaders. mce 2

» Bids Invited for military fire service
Companies including Serco, Babcock and Capita
have been lnvited 10 bid to run the milltary fire and
rescue services, the latest Misistry of Defence
outsourcing deal in its search for savings. - race &

U! agricultural seeds and chemicals company
M;hwmmmm\un da'ux

...and up to 70% cuts by 2050
9t June 2015



Against
expectations,
19> nations Nations Unies

agreed a treaty

aiming to Conférence sur les Changements Climatiques 2015
decarbonise

the global

economy. ; Paris -France =

\WERVERENAS
profess that
changing
attitudes in the
capital markets
were a key
factor in this.

12th December 2015




With the
creation of
the Taskforce
on Climate-
related
Financial

Disclosure in
Paris, the
momentum
towards
consideration
of climate risk
grew.

Nations Unies
Conférence sur les Changements Climatiques 2015

Paris, France




Shell sets out energy transition strategy, telling
investors they see little chance of stranded assets

Still the oil and gas
industry dug in.

-+ Benvan Beurden
‘0‘ k 5 CEO .

By 2030 75% of proved + probable oil & gas reserves will be produced
with demand higher than it is today. Oil demand still 50-60 mbd in 2070.




10th Oct
2018

“I believe the
more serious
systemic risk
comes from
underinvestment
in oil and gas
exploration and
production - not
overinvestment.”

“BP chief brands ‘stranded asset’ fears misguided”

Bob Dudley, BP CEO, Petroleum Executive of the Year,
keynote speech at the Oil and Money conference.



INRRT N “Fossil fuels will peak in the 2020s as renewables
2018 supply all growth in energy demand”

Solar PV and wind Global energy demand growth from 2018

supply growth
Meanwhile Carbon

v
Tracker’s analyses

were becoming 0% 2029 2037 2043
increasingly

. | e —__

2020 ' 2023 ' 2025

Carbon Tracker’s latest report estimates peak years for different growth
rates of renewables & global energy demand, and warns of “trillions of

dollars in stranded assets” across the corporate sector & in petro states.



c$25 tn past infrastructure investment means peak
demand poses “systemic risk to financial markets”

Downstream Power generation Other

 Russiaisone of 12
countries where fossil fuel
rents account for 10% or
more of GDP

Extraction

Companies in other
sectors increasingly
profess to find the
analysis compelling
—and the antidotes
less daunting than
the OGI considers
them to be.

e Entire sectors will struggle
to make this transition.
They can expect price
declines, greater
competition, restructuring,
stranded assets and

market derating.

a;)::s Sbn

Companies making up to a quarter of equity indexes & debt markets will

be hit, incl. banking, capital goods, transport and automotive sectors.



Capital markets
processes have
begun to turn

on oil and gas,
deepening their
crisis.

Opinion Lex

Climate change: the bigger short

Shorting opportunities start with hydrocarbon suppliers followed by holiday
groups and airlines

YESTERDAY [110 &=

Characters in financial blockbusters such as The Big Short are hard-boiled in
testosterone. Climate change presents a bigger opportunity than subprime

bonds, though it is tough to imagine hedgies crying “short the hell out of that

sucker and save the planet!”

Financial Times, 37 July 2019



April - August

2020 Carbon Tracker predictions playing out

Oil Companies Are Collapsing, but Wind and Solar Energy Keep Growing 7th April, New York Times - A‘f‘-

W A

L .

Renewables Are the Only Winners in Historic Decline in Energy Demand 30th April, Bloomberg

Renewables sector shrugs off devastating effects of coronavirus 7th May, Financial Times

- Clean power stocks outperform fossil fuel peers during pandemic 28th May, Financial Times

BP to take up to $17.5bn assets hit after cutting energy price outlook 15% June, Financial Times
Seven top oil firms downgrade assets by $87bn in nine months 14" August, Telegraph

Oil Companies Wonder If It’s Worth Looking for Oil Any More 17" August 2020, Bloomberg




“BP can thrive without oil,
boss vows”  Tlhe Telegraph

BP’s 2020 World “

Energy Outlook
finally comes close
to final acceptance
that the rebranding
20 years earlier was
sound strategy in
the face of the
remorseless . I

megatrends. _
2 Sl BP'S RENEWABLE GOALS

“BP’s top brass tried to persuade investors that its plans to quit fossil
fuels were credible as they warned that the days of oil were numbered.”




BP now concedes that oil demand has already peaked — and could soon plummet

Last year’s World Energy Outlook saw peak oil still being 15 years away

225
2. Earlier BP Outlooks (blue

200 lines) had seen demand S /-\
continuing to go up

175
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\ 3. But the latest says

1. Global oil demand has oil use has peaked
doubled in the last 50 years

~
(¥

....ahd demand could
plummet with stronger
climate action

Global oil demand, exajoules
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It is wrong to
think that oil
and gas
companies are
incapable of

system change.

But most if not
all oil majors
have probably
left it too late
now.

Orsted's valuation is closing in on that of BP

Market capitalisation (Sbn)

140
120
BP
100
80
Orsted: a renewables giant formerly known as Dong Energy 60
..Danish Oil and Natural Gas ,w\\ - e .
s J_._“.'-‘\-J)‘F = w)wcr'rﬁi"“'m" '\7
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Source: S&P Capital 1Q Financial Times, 7th July 2020.
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Where will
it end?

Amid the dangers,
there are huge
opportunities in
many sectors amid
the system change
finally underway in
energy.

S af

HSBC Pollination Climate Asset
Management

Home > Investment expertise > Sustainable investments > HSBC Pollination Climate Asset Management
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Nature /s capital

The first large-scale inve Ent opportunity to protect nature, and your returns.

“The simple truth is understood: failing to invest in the resilience of
nature means failing to invest in the resilience of the economy.
Nature is now the most fertile investment we have.”



