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The Keeling Curve is what keeps us all awake at night
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King Hubbert had intfroduced another curve in 1948
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It was 1966 when | realized that oil is finite

-We must save our olil
for a rainy day

N'We can meet the needs
¥ of all humanity by
doing more with less



We’ve had many wake-up calls
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We’ve had many wake-up calls

e Fuel shortage in Egypt leads to rising tensions; citizens
g fear powble price hikes, more unrest

Tuesday, 17 Janiasy 2012

nt 8

.....

The streets of Cairo arnd other cities have beea blocked by queues of cars, ofter snaking arcund the block,

since shortages started becoming apparent on Saturday. (File photo)
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“Those who don’t study history are doomed to repeat it.
Yet those who do study history are doomed to stand by
helplessly while everyone eIse repeats it.”

-so'”‘

‘ -

’ Al e O.QQ-N’

Ilil”itf“!h]‘ it “‘ ,g '
FLRET | h
L HHAN () ""*' L
. amE B i ”‘ A

¢/

.
4

1 )









There’s a lot of hype about oil’s bright future
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Confusion about supply and demand is propagated
Q FINANCIAL TIMES

HOME WORLD US COMPANIES TECH MARKETS GRAPHICS OPINION WORK & CAREERS LIFE& ARTS HOW TOSPENDIT

Become an FT subscriber to read:

BP chief sees risk of oil demand
passing peak as pandemic hits

Leverage our market expertise

Expert insights, analysis and smart data help you cut through the
noise to spot trends, risks and opportunities.

Join over 300,000 Finance professionals who already subscribe to
the FT.
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The stories stretch even further when net zero

Bloomberg Green

Energy & Science

Big Oil Has Big Plans for Net Zero.
Are TheyCredible?

By Akshat Rathi
May 12, 2020, 3:00 AM PDT

r LIVE ON BLOOMBERG

WatchlLive TV >
Listen to Live Radio >

Most Read

BUSINESS
Gilead Opens Treatment to Generics;
Jilin Cases: Virus Update

MARKETS

- U.S. Stocks Slump After Fauci, Fed
\m\“\‘\«i/ Set Somber Tone: Markets Wrap

------------------------------------------------------------------------------------------------------------------------------------------------------

MARKETS
Druckenmiller Says Risk-Reward in
Stocks Is Worst He'’s Seen

Bloomberg Green

Carbonimpact

Scope 3 emissions make up 90% of most oil companies’
total emissions

™ Million metric tons of carbon dioxide equivalent

Shell

BP
Petrobras
Total
Chevron
Equinor
Rosneft

Eni
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Occidental
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Source: Bloomberg

The hard part is the rest, namely Scope 3 emissions.
All the oil companies have different targets:
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The Saudis and Russians clashed on Fukushima day
WhJ

THE WALL STREET JOURNAL
Saudis Plan to Increase Oil Production

Capacity in Price War With Russia

MARCH 11,2020 | BENOIT FAUCON, SUMMER SAID, DAVID HODARI




And then look what happened?!




The crash in oil demand is the visible part of the story

The Forces Fueling 2020’s Oil Bust
U.D. PETRULEUIVI DEMAND, WEEKLY
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The back side of the story reveals another crisis in the making
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Boy, have | got news for you!

3. Climate change

After three years in office, the Trump administration has dismantled most of the significant climate
and environmental policies the president promised to undo. Calling the rules unnecessary and
burdensome to the fossil fuel industry and other businesses, his administration has weakened
Obama-era limits on planet-warming carbon dioxide emissions from power plants and cars and
trucks and rolled back many more rules governing clean air, water, and toxic chemicals. Several

major reversals have been finalized in recent weeks as the country has struggled to contain the
spread of the new coronavirus.

In all, a New York Times analysis, based on research from Harvard and Columbia Law Schools and
other sources, counts more than 60 environmental rules and regulations officially reversed,
revoked or otherwise rolled back under Mr. Trump. An additional 34 rollbacks are still in progress.

19



Boy, have | got news for youl!

Completed In Total
progress

Air pollution and emissions 19 27
Drilling and extraction 11 19
Infrastructure and planning 10 11
Animals 9 11
Toxic substances and safety 6 8
Water pollution 4 11
Other 5 0 11
All 64 o8
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It all comes down to cases—some cats got it

Russia : Oil
2016 exports increased by 2.4 %
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It all comes down to cases—some cats got it, some cats ain’t

Russia : Oil United States : Oil

2016 exports increased by 2.4 % 2015 imports decreased by 9.7 %
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Russia : Oil
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And now... meet our local member of the X2 M Club
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And now... meet our local member of the X2 M Club
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California’s foreign oil imports have tripled in 20 years
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Arab Spring? Energy analysis gives a very different picture

Egypt : Oil

2013 imports increased by 39. %
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Arab Spring? Energy analysis gives a very different picture
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Arab Spring? Energy analysis gives a very different picture
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Arab Spring? Energy analysis gives a very different picture

Rising
consumption

onsumption

Declining
“Production”

Egypt : Oil

2013 imports increased by 39. %

Production

net Exports
net Imports

Year 1960 1970 1980 1990 2000 2010

Data: BP Statistical Review 2014 Graphic: mazamascience.com

20



The X2M Club has many distinguished members

China : Oil

2015 imports increased by 9.4 %
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The X2M Club has many distinguished members

Peru : Oil

2015 imports increased by 25. %
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The X2M Club has many distinguished members

Indonesia : Oil
2015 imports decreased by 3.4 %
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The X2M Club has many distinguished members

United Kingdom : Oil

2015 imports decreased by 12.3 %

Consumption

Production

net Exports

net Import

0
Exajoules per year

[ | | | | |
Year 1960 1970 1980 1990 2000 2010

Data: BP Statistical Review 2016 Graphic: mazamascience.com



The X2M Club has many distinguished members

Egypt : Oil

2015 imports increased by 12. %
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The X2M Club has many distinguished members

Vietham : Oil
2015 imports increased by 481 %
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The X2M Club has many distinguished members

Malaysia : Oil

2015 imports decreased by 17.1 %
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The X2M Club has many distinguished members

Syria : Ol

2015 production decreased by 18. %
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The X2M Club has many distinguished members

Argentina : Oil

2015 imports increased by 58. %
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The X2M Club has many distinguished members

Yemen : Oil
2015 production decreased by 67. %
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And the founding member of the X2M Club was...

United States : Oil

2016 imports increased by 7.4 %

Consumption -~ 9

Production

10

net Exports

net 'mports-‘H..

[ | | | | |
Year 1960 1970 1980 1990 2000 2010

|
0
million barrels per day

-10

Data: BP Statistical Review 2016 Graphic: mazamascience.com



... and more countries are lining up to join the club

Mexico : Oil
2015 exports decreased by 16. %
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If we dare to look, our climate change poster child is Syria

Syria : Ol

2015 production decreased by 18. %
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If we dare to look, our climate change poster child is Syria

Syria : Ol
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If we dare to look, our climate change poster child is Syria
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The Tigris-Euphrates basin crosses several borders




... and Syrian farms are impacted by dams
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... and Syrian farms are impacted by dams upstream
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... and Syrian farms are impacted by dams upstream
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... and Syrian farms are impacted by dams upstream

Dicle
Location: Diyarbakir
Operator: EUAS
Configuration: 2 X 55 M\
Operation: 1991-2001
T/G supplier: Resita, Tem:
EPC: Romenergo, Kisk:
Quick facts: AtEa‘:::r;(%zsr;\ari.s,g: E;itz ina: Quick facts: Th.e 6/m mukipurpose
22 dams and 19 hydroelectric plants built 20XM north of Diyarbakir city where t

Euphrates and Tigris rivers as part of the « Dibni rivers join and become the Tig

massive irrigation and hydroelectricity schel paservoir has an area of 24 xm? and
dam is one of the world’s largest earth-and GAP projed

dams measuring 184m high and 1,820m

Ataturk
Location: Sanliurfa
Operator: EUAS
Configuration: 8 X 300 MW Francis
Operation: 1992-1993
T/G supplier: SZEW, ABB

Photograph courtesy of Turkiye Mcteaht
Posted 9 Dec 2006

Photcgraph couriesy of Palet Inzaat
Re-posted 1 Dec 2010

\

Karkamis
Location: Kanramanmaras
Operator: EUAS

Configuration: 6 X 32 MW Bulb
Operation: 19%9-2000

Configuration: 6 X 300 MW Frani T/G supplier: Voith, Elin
Operation: 1987-1589 EPC: Temelsu, Yuksel, Verbundplan

T/G supplier: Sulzer Escher Wyss, Quick facts: Karkamis is the second of the lower

EPC: Electrowatt Euphrates schemes within the Southeastern
Anatolia Project. The clay-cored dam has a crest

Photograph copyright by ard courtesy of VA
Sosted 18 Fob 2002 elevation of 344m and a crest length of 1,647m.

Karakaya
Location: Diyarbakir
Operator: EUAS

Photograph courtesy of Yuksel Insaat AS
Posted 4 Aug 2004



They had the good life, but now it’s gone




They had the good life, but now it’s gone

Syria oil balance
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Syria oil balance
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They had the good life, but now it’s gone

Syria oil balance
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The Syrian conflict escalated when oil crashed

At least 4 million Syrians have fled their homeland since 2011.
Most have gone to neighboring countries.

The Ankara
government estimates

that at least 1.9 million I

Syrians have fled to B0 .,
Internally Registered Killed since Turkey kS 0 100
displaced refugees conflict began Not displaced ' 3 MILES
7.6 million 4.2 million 250,000 10.6 million :
SYRIA
l l l l More than M h
Iy . > 3 ore than
22.4 million total population in 2011 1.1 million Syrian ‘ Y 4100.000
refugees are LEBANON Svri ’ .
living in Lebanon, S --;"'*Damascus ﬂyginsi £
strainingthe 9 Ee ct) raq,
resources of this Ny Ng?tjh (;)\rf )
country of e e o rica.
TIL W Gty — eEpRANegws
i Amman - e~ Jordan currently hosts
ISRAEL | 2.6 million refugees, of
= whom more than
,Cairo gl JORDAN . 629,000 are Syrians.

en
.....

Source: U.N. Hig_h Commissioner for Refugees GENE THORP/THE WASHINGTON POST






We've been celebrating... but it’s a retirement party




The oil patch ain’t what it’s eracked fracked up to be
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The oil patch ain’t what it’s eracked fracked up to be

Show production by

Year of first flow TOtal U.s. Shal

Daily oil production [bo/d], shown by Year of first flow™

Select

It actually looks like this

D12 2011 2017

chart by Enno Peters, ShaleProfile.com 47



The oll patch is deep In debt

The Great American Fracking Bust

Cumulative Bankruptcy Debt, Billion S

E&P, Oil Field Services, Mid-Stream
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Year
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Cash (Billions)

32.8
34.5
31.4
10.7
8.5
13.1
9.9
4.9
4.8
3.7
3.7
3.2
2.9
3.1

Debt (Billions)

6.7
7.2
9.4
9.6
15.0
17.0
1 b M
22.8
29.1
38.7
42.8
42.3
37.8
46.9

Net Debt (Billions)

-26.1
-27.3
-22.0
-1.1
6.5
3.9
1.6
17.9
24.3
35.0
39.1
39.1
34.9
43.8




The oll patch is deep In debt

The Great American Fracking Bust

Cumulative Bankruptcy Debt, Billion $
E&P, Oil Field Services, Mid-Stream

23] ExxonMobil Long-Term Debt Quarterly
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The oll patch is deep In debt

The Great American Fracking Bust

Cumulative Bankruptcy Debt, Billion $
E&P, Oil Field Services, Mid-Stream

E)XXON
Mobil

23] ExxonMobil Long-Term Debt Quarterly
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We have a new threat...social distancing decimates transit

s 31BIC

Typical pre-COVID |9 demand Typical current demand
16 Fab - boardery per guarter houry) 115 Apr = Doardars par guarter howr)

o normal network capacity

325,000 passengers
would board trains
every 15 minutes

Network capacity: |00°% service with Im 50
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We have a new threat...social distancing decimates transit

'3 31BIC

Typical pre-COVID |9 demand Typical current demand
46 Feb -~ boardery per guarter houry, 115 Apr ~ boarders per Quarter howr)

Approximate normal network capacity

50,000 passengers
would board trains
every 15 minutes
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We have a new threat...social distancing decimates transit

Typical pre-COVID 19 demand Typical current demand
16 fab - boardery per quarter houn) L1 Apr - boarders par Quarter houn

Approximate normal network capacity

Network capacity: |00°% service with Zm S0

LA_
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We have a new threat...social distancing decimates transit
C()mmentary RROREPR—

MAY 13, 2020 SCIENCE

What Spread
Coronavirus in
New York City?
The Subways.

by Jeffrey Harris

NE HUNDRED EIGHTY-FOUR THOUSAND CASES AND COUNTING.
New York City now has one out of every eight confirmed
cases of coronavirus infection in the United States.

Far more cases than Chicago, Detroit, Los Angeles, Miami, Boston,

50



Just talking about it won’t make much of an impact

. l Susan Shaheen
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% g E = PUBLICTRANSIT DECLINE PUBLICTRANSIT RENAISSANCE
€ Z . " . ,

0z 5 * Public transit likely slower to recover as travelers * Ridership increases due to economic hardship and
4929 exercise social distancing & fear higher-occupancy restructured services

e modes * Innovations and bold policy measures (e.g, free
Ys#d: * More likely if COVID-19 has multiple waves (e.g, transit, microtransit options)

s resurgence in infections, new viral strands, etc.) e Flexible financial model to reinforce this




If we don’t trust transit, will we make another billion cars?
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If we don




This week in Petroleum has oll

production cutback

U.S. crude oil domestic production T\
million barrels per day Cla’
13.6
13.2 : ——
. e, U.S. crude oil stocks ZN
12.8 PO S ot : million barrels Cld
pat . 580
12 4 . e o o 0_  .
e, 4 e 540
12.0  V— — =
S 500
11.6 ®
11.2 . w 460
108 wmttEET T 420
104 380
—=—2018-19 4-wk. Avg —— 2019-20 4-wk. Avg
10.0 . 1 I 1 1 340
Jun Sep Dec Mar Jun
Source: U.S. Energy Information Administration 200
5-yr Range Weekly
260 | | | | | | | | |
Jan-19 Apr-19 Jul-19 Oct-19 Jan-20 Apr-20 Jul-20 Oct-20 Jan-21
Source: U.S. Energy Information Administration
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This week in Petroleum has gas refining & storage

U.S. finished gasoline production N
million barrels per day Cla’

10.8

104 o amet a Us line stock
- Y . S8 el mu
=<, " - Te s BB ga.stta .S. gasoline stocks
10.0 L i S | R million barrels Cld

9.6 " =N 290
9.2 b
8.8 |
8.4 260
8.0 ".

76 \

7.2 ';. 230
6.8 |

6.4 |V
= 2018-19 4wk Avg —e—2019-20 4wk AVg

6.0 T T T T 200
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Source: U.S. Energy Information Administration

5-yrRange ——Weekly
170 | | I | | I I I I
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Source: U.5. Energy Infermation Ad stration
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With the economy In shambles, it’s time to re-think policy

Bearable Equitable

Environment :
Viable Economic
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We hear a lot about sustainablility these days...
and it is often represented like this

Social

Bearable Equitable

Environment :
Viable Economic




We hear a lot about sustainablility these days...
and it is often represented like this

squeeze it In
as a smaill detail

‘ Equitable
v

Environment :
Viable Economic




But the economy is a wholly owned subsidiary
of the environment

Environment

Society




So an economy is sustainable only if it consumes
energy slower than it can be renewed.

Environment

Society




Sustainability is an overused word which simply
means survival

Environment

Society




Climate change will change Silicon Valley
Surging Seas RISK ZONE MAP
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Climate change will change Silicon Valley
Surging RISK ZONE MAP
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If Silicon Valley were perfect, with zero emissions,
what good would it do?

3,000,000
7,400,000,000

= 0.04%




If Silicon Valley were perfect, with zero emissions,
what good would it do?

3,000,000
7,400,000,000

= 0.04%

If we are serious about survival, our only option is to
Inspire and export zero emission solutions



We can’t inspire if local policy focuses on more cars
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We can’t inspire if local policy focuses on more cars
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We can do much more — “Right here in River City”

‘@.‘( ﬁ_&egnsop.rsolar
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We can do much more — “Right here in River City”
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We can do much more — and do it over the hill too
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We can do much more — and do it over the hill too
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If nothing else satisfies, we can turn to the Doncar




Sherwood Roland discovered the link between CFC’s

(freon) & the ozone hole, leading to the Montreal Protocol

“What’s the use of having developed a
science well enough to make predictions
If, In the end, all we’re willing to do is
stand around and wait for them to come
true?”




My sources are readily accessible

The Energy Bullelin

HOME DAILY HEWS WEEKLY REVIEW ARCHIVE SUBSCRIBE ABOUT

Weekly Review

Catsgory:

The Encrgy Bulletin Weekly — 11 May 2020

i posted its first back-to-back weekly gain since February amid optimism that production cuts
are beginning to eat into the massive supply glut. Futures in New York climbed 25 percent to circa

525 and 531 in London. Drillers are cutting production rapidly in respanse to niinous cride prices.
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My sources are readily accessible

The Energy Bullelin

HOME DAILY HEWS WEEKLY REVIEW ARCHIVE SUBSCRIBE ABOUT

Weekly Review

Catsgory:

REPORT

The Encregy Bulletin Weekly — 11 May 2020

i posted its first back-to-back weekly gain since February amid optimism that production cuts
are beginning to eat into the massive supply glut. Futures in New York climbed 25 percent to circa

525 and 531 in London. Drillers are cutting production rapidly in respanse to niinous cride prices.
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My sources are readily accessible

The Energy Bullelin
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Wake up to the power of solar!!!

We are here
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