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EconomyImportant Disclosures

• This presentation is for informational purposes only and should not be construed as legal, tax, investment or other advice. This 

presentation does not constitute an offer to sell or the solicitation of any offer to buy any security. Any mention of an individual 

security is for illustrative purposes only and should not be considered a recommendation to buy or sell any security. The 

information in this document is confidential, proprietary and a trade secret of Green Alpha Advisors, and is intended only for the 

use of the person to whom it is given and may not be reproduced or redistributed. The presentation does not purport to contain 

all of the information that may be required to evaluate Green Alpha Advisors and its investment strategies.  

• In furnishing this presentation, Green Alpha Advisors reserves the right to amend or replace this presentation at any time, but 

undertakes no obligation to update, correct or supplement any information contained herein or to provide the recipient with 

access to any additional information.  

• The information in this presentation is intended to be current only as of the date of this presentation. Green Alpha is a 

registered trademark of Green Alpha Advisors, LLC.  SIERRA CLUB, the Sierra Club logos and “Explore, enjoy and protect the 

planet.” are registered trademarks of the Sierra Club. 

• Green Alpha Advisors, LLC is a registered investment advisor.  Registration as an investment advisor does not imply any 

certain level of skill or training. Not for retail use, financial professional use only.

• Green Alpha is a certified B Corporation. B Corps are for-profit companies certified by the nonprofit B Lab to meet rigorous standards 

of social and environmental performance, accountability, transparency and aspire to use the power of markets to solve social and

environmental problems.  This certification does not represent a statement of any Green Alpha client and does not describe any 

experience with or endorsement of Green Alpha as an investment advisor by any such client.
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Coal, Oil & Gas: 
Structural Decline or Cyclical Downturn?

Both.
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Garvin Jabusch, April 22, 2016
@ AlphaVerde - @Garvin1313 Restricted  & Confidential4

Recent History: Increasing Supply

https://frinkiac.com/

Innovative extraction methods have greatly increased recoverable reserves 
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Oil Price and Supply

http://www.economist.com/node/188131;  https://www.weforum.org/agenda/2016/02/these-3-factors-are-sinking-the-world-

economy; http://www.weforum.org/agenda/2016/02/what-will-energy-security-look-over-the-next-decade

In real terms, oil now costs 
roughly what it did before 1973. 
Crude is gushing from the ground 
at the rate of 66m barrels a day, 
half as copiously again as in 
OPEC's prime. The world is 
awash with the stuff, and it is 
likely to remain so.
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Forward Oil Supply Vectors

https://www.iea.org/oilmarketreport/omrpublic/; http://www.marketwatch.com/story/moodys-may-downgrade-120-oil-and-gas-companies-55-mining-companies-2016-01-22/

"Increased production now 
vastly exceeds growth in oil 
consumption, even with 
consumption growth by major 
consumers such as the US, 
China and India," – Moody’s

“With the market already awash 

in oil, it is very hard to see how 

oil prices can rise significantly in 

the short term.  In these 

conditions the short term risk to 

the downside has increased.”

- IEA
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Forward Oil Supply Vectors

http://money.cnn.com/2015/02/03/investing/oil-price-rebound-opec-200/index.html

OPEC's Secretary-General
Believes the oil market is 
self-correcting as oil 
companies have made 
deep cuts to spending, 
which will eventually lead 
to lower production growth.

“If you don't invest in oil and 

gas, you will see more than 

$200 [$/bbl].“ 

Will we see involuntary output declines?
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Forward Oil Supply Vectors

http://www.bloomberg.com/news/articles/2016-03-01/u-a-e-says-oil-collapse-will-force-all-producers-to-cap-volumes

U.A.E. energy minister:
“Current prices will force everyone 

to freeze production; stubbornness 

doesn’t make sense.”

That runs counter to Iran’s plans to 

increase volumes by 1 million barrels

a day this year, and not freeze 

production till pumping 4mm bpd

Saudi Arabia has proposed that 

producers cap production at January

2016 levels – a time when they were 

Pumping flat-out.
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Forward Oil Supply Vectors

http://www.bloomberg.com/news/articles/2016-03-02/saudi-arabia-faces-a-new-oil-titan-once-battle-with-shale-is-won-ila2vccq

“We may get to the end of 
the year, and even though 
supply and demand are in 
balance, the market 
shrugs and says ‘So 
what?’ because it’s 
waiting for proof of 
inventory draw-downs.”

- Mike Wittner, head of oil 
markets at Societe
Generale SA
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Many oil producers are now 
caught in a vicious death 
spiral where they are forced 
to keep drilling in order to 
service this debt, which in 
turn forces the prices even 
lower, which means they 
have to produce even more.

Systemic Risk: Fossil Debt

http://priceofoil.org/2016/02/10/is-oil-industrys-1-6-trillion-debt-bubble-going-to-burst/

Oil companies have a whopping $1.6 trillion in outstanding debt – which 
is three times what they had eight years ago.
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Big U.S. banks have $123 billion
Of that total debt on their books. 

Investors and regulators would like 
to have a sense of how much pain 
could spread if the energy industry 
could not pay back its obligations.

The loans amount to a fraction of these 
banks' loan portfolios. The exposure at 
the top 20 banks "is manageable even 
in the most unthinkable scenario." (RBC) 

Systemic Risk: Fossil Debt

http://www.bloomberg.com/gadfly/articles/2016-02-23/big-u-s-banks-are-exposed-to-123-billion-in-energy-debt
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Oil’s Impact on the U.S. Economy

https://www.weforum.org/agenda/2016/02/these-3-factors-are-sinking-the-world-economy; 

http://www.weforum.org/agenda/2016/02/what-will-energy-security-look-over-the-next-decade

Oil & gas firms have gone 
from 
boosting GDP growth from 
2010 
to 2014 to reducing it.
GDP-by-industry numbers for 
last three quarters suggest 
that the oil and gas industry 
continued to drag down GDP.
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Oil’s Impact on the Global Economy

http://www.bloomberg.com/news/articles/2016-03-07/world-s-food-import-bill-just-shrank-9-billion-to-five-year-low

The world’s 
food bill just 
fell $9 billion 
as Oil rout 
undercuts 
freight rates, 
making food 
cheaper to buy
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Transition to Renewables/Storage EVs/ Massively Simulative

14

http://www.bloomberg.com/news/articles/2016-02-01/bofa-the-oil-crash-is-kicking-off-one-of-the-largest-wealth-transfers-in-

human-history; https://www.gmo.com/docs/default-source/research-and-commentary/strategies/gmo-quarterly-

letters/giving-a-little-credit-to-high-yield-and-part1-the-real-american-exceptionalism-part-ii-2015-2016-u-s-equity-bubble-

update-and-yet-more-on-oil.pdf?   

BofA: The Oil Crash Is Kicking Off 
One of the Largest Wealth 
Transfers in Human History: A $3 
trillion per year shift. 

“Could there be a better 
financial input than this to the 
group that has been hurting for 
30 years – the median wage 
earner? Not easily.” 
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Forward Oil Supply Vectors

http://www.bloomberg.com/news/articles/2016-04-01/saudi-arabia-plans-2-trillion-megafund-to-dwarf-all-its-rivals

“Make investments the source 
of Saudi government revenue, 
not oil…What is left now is to 
diversify investments. So within 
20 years, we will be an economy 
or state that doesn’t depend 
mainly on oil.”

– Mohammed Bin Salman, Saudi 
Arabia Deputy Crown Prince
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Forward Oil Supply Vectors

http://www.bloomberg.com/news/articles/2016-02-18/there-s-a-new-world-order-to-talk-about-at-the-davos-of-energy

“The Saudis may go public, 
OPEC’s in disarray, the U.S. 
is suddenly a global exporter, 
and shale drillers are seeking 
lifelines from investors as 
banks abandon them.
Welcome to oil’s new world 
order, full of stresses, strains 
and fractures.” 

– Bloomberg’s Dan Murtaugh
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Short-Term, but Also Long Term Risk: Increasing Supply

https://frinkiac.com/

Innovative extraction methods have greatly increased recoverable reserves 
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But These New Sources Present Systemic Risk

Source:http://switchboard.nrdc.org/blogs/aswift/keystone_xl_matters.html?utm_source=fb&utm_medium=post&utm_campaign=socialmedia
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Systemic Risk: Resource Scarcity

Source: http://www.newsweek.com/california-farmers-rely-oil-wastewater-weather-drought-319648

In California, Farmers Rely on Oil Wastewater to Weather Drought
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Systemic Risk: Resource Scarcity

http://earthjustice.org/blog/2015-december/central-valley-board-continues-to-mix-oil-and-water#

The Central Valley Regional Water Quality Control Board has opted not to stop a 
corporation from tainting groundwater with fracking waste until 2018.
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Measurements show 
climate change is 
pumping heat into the 
oceans at a rate of 
125 terawatts –
roughly the equivalent
energy of two atomic 
bombs the size of 
those dropped on 
Hiroshima – per second.

“By burning fossil fuels, 
humans are effectively 
detonating 378 million atomic
bombs in the oceans each year” 

Systemic Risk: GHGs

Source: http://inhabitat.com/the-oceans-stalled-global-warming-but-theyre-about-to-unleash-the-heat/
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Natural gas is 80 percent methane, 
which traps heat 86 times more 

effectively than CO2 over a 
20-year period.

At least 239 billion gallons of 
water — an average of three 
million gallons per well — has 
been used for fracking. 

Systemic Risk: GHGs

http://thinkprogress.org/climate/2016/04/14/3768993/environment-america-fracking-report/
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As the Siberian ground —mostly 
permafrost—warms, it releases 
methane. The methane builds up 
until there’s an explosion, which 
leaves behind a hole. 

A positive-feedback loop could be 
taking effect: more methane 
leads to further warming, 
which leads to further thawing, 
and so on.

Systemic Risk: Possibility of Runaway Warming

Source: http://www.newyorker.com/tech/elements/siberia-mystery-craters-methane-climate-change?
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The 1.5 C Threshold 
Was Shattered in the 
Monthly Measure. 

Mauna Loa Global
GHG Monitor
Registered CO2

At 404.01 ppm.

The time for 
pandering to fossil
Fuels interests  is 
over. We need a very 
rapid response. 

https://www.sciencenews.org/article/2015-smashed-heat-records; http://www.esrl.noaa.gov/gmd/ccgg/trends/weekly.html

February of 2016 Was 1.7 C Above Long-Term Averages Globally; 
N Hemisphere exceeded 2 degrees C.
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World Economic Forum found 
that while geopolitical risks 
such as uncontrolled 
immigration and interstate 
conflicts were the most likely 
threats, climate issues were 
the risk factors most likely 
to influence other risks 
and thus have the greatest 
potential impact.

Systemic Risk

http://www.weforum.org/agenda/2016/01/climate-adaptation-is-key-to-managing-interconnected-global-risks
Restricted  & Confidential26

The European Systemic Risk Board has warned of economic “contagion” 
if move to low carbon economy happens too slowly or too late. 

Systemic Risks of Remaining on Fossil Standard

https://www.esrb.europa.eu/pub/pdf/asc/Reports_ASC_6_1602.pdf?829a1b407eb1e9d82ef45228a4884536

Restricted  & Confidential27

The sheer weight of 
evidence of a warming 
world is now beginning to 
overwhelm the messages of 
doubt put forward by 
fossil fuel-aligned groups

There remains a partisan 
divide, however, with just 
35% of Republicans blaming 
human activity for global 
warming, compared to 85% 
of Democrats

Source: http://www.bloomberg.com/news/articles/2015-10-23/americans-have-never-been-so-sure-about-climate-change-even-republicans; 

http://www.theguardian.com/environment/2016/mar/18/climate-change-record-concern-us-global-warming-poll

Americans Have Never Been So Sure About Climate Change—Even 
Republicans
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Justin Trudeau in Canada
And Malcolm Turnbull in 
Australia beat long time
Climate Deniers 
and fossil-fuel puppets
Stephen Harper 
and Tony Abbot. 

Source: http://www.bloomberg.com/news/articles/2015-10-23/americans-have-never-been-so-sure-about-climate-change-even-republicans

"We're going to be very, 
very serious and even 
ruthless about making 
sure the reductions 
actually do happen."
— Canadian Prime 
Minister Justin Trudeau 
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Coal First to Decline

29http://www.renewableenergyworld.com/articles/2016/03/oregon-governor-signs-bill-into-law-phasing-out-coal-fired-power.html;  

http://www.huffingtonpost.com/entry/oregon-coal-free_us_56da088ce4b0ffe6f8e98a7c

Oregon lawmakers have approved 
legislation to eliminate coal from 
the state's electrical supply by 2030,
source ½ of all power from 
Renewables by 2040

Oregon is matched by Hawaii, 
with a 100% requirement by 2045, 
Vermont, with a 75% target by 
2032, and California and 
New York, with 50% goals by 2030
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China has reached peak coal consumption
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http://www.nytimes.com/2016/03/03/world/asia/china-coal-consumption-down.html?_r=0; 

http://www.windpowerengineering.com/featured/business-news-projects/china-delivers-global-record-wind-solar-installs-national-coal-

consumption-drops/; http://www.reuters.com/article/us-china-energy-coal-idUSKCN0VV0U5; http://ecowatch.com/2016/01/02/china-clamps-down-

on-coal/

China used less coal last year 
than in 2014, laying off 1.8 million 
workers, or about 15% of work force;
Closing more than 1,000 mines in 2016

China confirmed two new clean-
energy world records in 2015 —
for installing a record 32.5 gigawatts 
of wind in a single year, and one for 
installing 18.3 GW of solar
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Investing for the Next 
Economy

Transition to the Next Economy

31

Citigroup: "Our view 
on the average life of 
coal assets at around 

15 years wasn’t 
based on the Clean 
Power Plan but on 

the weak economics 
of coal together with 

environmental 
regulation in the 5-10 

year time frame."
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Wind Displaces Fossils as Costs Continue Decline
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The annual US wind 
market reached 8.6 GW
in 2015, bringing the 
country’s cumulative 
total up past 74 GW.

Global installation 
Passed 63 GW in 2015, 
an annual market 
growth of 22%

http://cleantechnica.com/2016/03/01/us-continues-lead-world-wind-energy-production-china-blows-past-eu/
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In 2015, solar and wind 
represented 69% of new
electricity generation 
capacity additions in U.S.

New US electrical capacity 
from wind & solar in 
January 2016? 100%. 

http://cleantechnica.com/2016/02/15/renewables-69-of-new-us-electricity-capacity-in-2015/

Transition to Renewables
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“While two years of 
crashing prices for oil, 
natural gas, and coal 
triggered dramatic 
downsizing in those 
industries, renewables 
have been thriving. Clean 
energy investment broke 
new records in 2015 and is 
now seeing twice as 
much global funding 
as fossil fuels.”
Bloomberg, April 6, 2016

http://www.bloomberg.com/news/articles/2016-04-06/wind-and-solar-are-crushing-fossil-fuels

Transition to Renewables

Renewables are beating fossil fuels 2 to 
1
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Coal Now Seen as Too Risky and Too Expensive

35

http://http://www.futurebrightblog.com/?p=985; Ken Coulson (@4FutureBright) tweet at 2:21 AM on Tue, Mar 08, 

2016 ; http://www.bloomberg.com/news/articles/2016-03-07/jpmorgan-won-t-finance-new-coal-mines-that-

worsen-climate-change

Coal is Oil's ghost of Christmas future:
- revs down 
- costs up 
- assets marked down 
- financing cut off

JPM: No new developed market coal and 
Emerging markets on a case by case basis 
with carbon sequestration requirement

Combined market capitalization of U.S. coal 
miners since 2011 has plunged from 
$74.4 billion to less than $7 billion

Restricted  & Confidential

…And Oil Isn’t Too Many Cycles Behind Coal

36
Source: http://www.bloomberg.com/news/articles/2015-04-14/fossil-fuels-just-lost-the-race-against-renewables

“The question 
is no longer if 
the world will 
transition to 
cleaner energy, 
but how long it 
will take.”
- BNEF
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We Can Already Dispense With Oil for Grid Generation

37CC BY 2.0 Public domain/Flickr; http://cleantechnica.com/2015/03/04/oil-cant-match-solar-
on-cost-even-at-10barrel/

National Bank 
of Abu Dhabi: 
Even at $10 
per barrel, oil 
can't match 
solar on cost 
for electricity 
generation.
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http://cleantechnica.com/2016/03/08/china-electric-car-sales-increased-223-in-2015;

http://www.mckinsey.com/industries/automotive-and-assembly/our-insights/a-road-map-to-the-future-for-the-auto-industry 

EV growth is particularly Strong in China  - 2015 saw 
~188,700 EVs sold in China — a 223% year-on-year 
increase. 

…and China is by far the 
fastest growing auto market 
in the world.

But What About for Transportation?
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Forward Oil Demand Vectors: time for oil investors to 
start taking electric cars seriously

http://cleantechnica.com/2016/03/08/global-electric-car-sales-surpasses-half-a-million-in-2015/

Just under 540,000 
plug-in electric vehicles 
were delivered to 
buyers globally in 2015

That’s a 70% increase 

over 2014 — and 2014 

Itself was a 50% increase 

over 2013
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Forward Oil Demand Vectors & Risk of FF Adjacent Business

http://www.bloomberg.com/news/articles/2016-03-14/volkswagen-sued-for-3-7-billion-in-germany-over-diesel-scandal; 

http://www.treehugger.com/corporate-responsibility/vw-emissiongate-1-million-tons-illegal-pollution-each-year.html 

VW Sued for $3.7 Billion
Over Diesel Scandal
By CalPERS and 277 others.

“Uncertainty around all the 
potential claims against the 
company make it difficult to 
invest" 
- Sascha Gommel, 
Commerzbank AG, Frankfurt
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Forward Oil Demand Vectors & Risk of FF Adjacent Business

http://www.bloomberg.com/news/articles/2016-03-14/volkswagen-sued-for-3-7-billion-in-germany-over-diesel-scandal; 

http://www.treehugger.com/corporate-responsibility/vw-emissiongate-1-million-tons-illegal-pollution-each-year.html 

Tesla Model S is
the Best Selling 
EV To Date & 
Best Selling 
Luxury Car of 
any kind! 
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Price of Oil (WTI) 1970-2015 In $ per Barrel  

http://www.weforum.org/agenda/2016/02/what-will-happen-to-the-long-term-price-of-oil-clue-look-at-coal

Even small shifts in 
supply or demand can 
cause large swings in 
the price of oil. 
The drop from $120 
per barrel in 2014 to 
under $35 today is the 
result of a 2% change 
(roughly two million 
barrels a day) in the 
supply-demand 
balance.
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Forward Oil Demand Vectors

http://www.bloomberg.com/features/2016-ev-oil-crisis/

Electric vehicles racing 
to 7% of global sales 
by 2020 and 35% by 2040,
Placing significant pressures 
On oil’s ability to attract new
Demand. 
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Forward Oil Demand Vectors & Risk of FF Adjacent Business

http://www.cnbc.com/2014/11/06/ative-fund-guru-ron-baron-loves-tesla.html; http://www.electric-vehiclenews.com/2014/11/bmw-likely-to-phase-out-internal.html

http://www.telegraph.co.uk/motoring/car-manufacturers/bmw/10409074/BMW-i3-review.html

“We are planning to have a 
plug-in hybrid in each and 
every model series.”
- Peter Wolf, BMW’s head of 
production for large vehicles

“The BMW financial team 
believes a revolution in drive 
train is underway. We believe 
that BMW will likely phase out 
internal combustion engines 
over the next 10 years!”
- Baron Capital
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Liquid BTU Costs a Lot, and Presents Risks 

45

Price of Oil 
Production
In $ per Barrel 

Extraction Costs Remain 
High. Since 2000, the oil
industry's investments 
have risen 180%, but the
global oil supply increase 
has been just 14%.

Source: http://alfin2300.blogspot.com/2012_07_01_archive.html Restricted  & Confidential

But Renewable Electricity Doesn't (as much)

46

Price of Installed 
Solar Capacity 
1977-2015
In $ per Watt
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Investing for the Next 
EconomySolar Power 

Just a bit further “offshore”

https://twitter.com/neiltyson/status/293189831507460096

“Aliens might be surprised to learn that in a cosmos w/ limitless starlight, humans kill for 

energy sources buried in the sand.”    - Neil deGrasse Tyson
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Investing for the Next 
Economy

Sector Investment Case Study

Overview:

� Solar Opportunity: Solar is a 
technology with decreasing cost, 
increasing wattage, increasing 
capacity, expanding market 
opportunity

� Oil Opportunity: Oil is a 

commodity with increasing 

extraction costs, volatile, heavily 

regulated pricing, decreasing 

capacity, significant market 

pressures

48
http://greenalphaadvisors.com/solar-energy-but-not-oil/

Oil

Solar 
PV

Processors 



4/26/2016

13

Restricted  & Confidential

As solar prices fall, installations boom 

49

Every time global wind 
power doubles, there's
a 19% drop in cost. 
Every time 
solar power doubles, 
costs fall 24%.

http://www.bloomberg.com/news/articles/2016-04-06/wind-and-solar-are-crushing-fossil-fuels

Since 2000, the amount of global electricity produced by solar power has 
doubled seven times over. Even wind power, which was already 
established, doubled four times over the same period.
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Solar Displaces Fossils as Costs Continue Decline

50

Palo Alto, California, 
is signing a 25-year 
solar PPA at 
$0.037/kWh, which 
could well be the 
cheapest PPA ever, 
for any source 
of energy. 

http://www.vox.com/2016/3/10/11192022/big-solar-boom-times

“It won't be long before the discussion about environmental benefits is 
moot — utilities will demand solar because it's the cheapest power 
available.” 
– Vox Media’s David Roberts
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Solar Displaces Fossils as Costs Continue Decline

51

US Solar Market Set 
to Grow 119% 
in 2016, 
Installations to Reach 
16GW

After growing 100x 
Between 2001-2014

http://www.greentechmedia.com/articles/read/us-solar-market-set-to-grow-119-in-2016-installations-to-reach-16-gw
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How far can growth of renewables go?

52

NREL data shows America 
has the potential to meet 
its current electricity 
needs more than 
100 times over with solar, 
10 times over with wind

https://grist.org/climate-energy/this-chart-shows-the-united-states-mind-blowing-clean-energy-potential/; http://www.theclimategroup.org/what-we-do/news-and-

blogs/solar-can-power-more-than-100-times-americas-current-electricity-needs-new-report-finds/
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Transition to the Next Economy

53

https://www.db.com/cr/en/concrete-deutsche-bank-report-solar-grid-parity-in-a-low-oil-price-era.htm; 

https://www.gmo.com/docs/default-source/research-and-commentary/strategies/gmo-quarterly-

letters/is-this-purgatory-or-is-it-hell-and-bubble-watch-update-and-the-beginning-of-the-end-of-the-

fossil-fuel-revolution.pdf?sfvrsn=0

Deutsche Bank: solar costs, 
already very competitive, to fall 
40% in next four years. 

Grantham: Before 2030, 
investment growth in fossil 
fuels will have stopped.
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U.S. solar industry employs over 200,000 workers, a growth of 20%
since November of 2014, nearly 12 times faster than overall economy

http://thinkprogress.org/climate/2016/02/10/3748086/solar-jobs-shine/; http://us.sunpower.com/blog/2016/03/14/focus-your-job-search-solar-and-help-power-our-world/ 

…And more 
than 
30K U.S. solar 
jobs are 
expected to be 
added in 2016
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Investing for the Next 
Economy

Transition to the Next Economy - Jobs

55

What about jobs?

Average gain, above 
the reference case, of 
more than 550,000 
jobs per year from 
2016 to 2050.

The vast bulk of job 
losses come in fossil 
fuels. Some of the job 
gains are spread out, 
too, but well over half 
of them are 
concentrated in two 
broad sectors: 
manufacturing and 
construction.

Source: http://www.vox.com/2015/10/21/9586214/clean-energy-jobs-politics; http://www.synapse-

energy.com/sites/default/files/Clean-Energy-Future-15-054.pdf Restricted  & Confidential
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As a Result? 

Greenhouse Gasses 

Down, GDP Up.

• Major industrial 
economy now fully 
engaged in 
wholesale transition 
to renewables
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Sweden, too. 

Greenhouse Gasses 

Down, GDP Up.

• Major industrial 
economy now fully 
engaged in 
wholesale transition 
to renewables
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In 21 nations, economic 

growth and CO2 emissions 

have increasingly diverged

• Economic growth has been 
“decoupled” from growth in 
carbon dioxide emissions. 

• Structural shift of economies 
away from emissions-intensive 
electric power and transportation 
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Global economy is 

growing, but carbon 

emissions aren’t.

“We now have seen two 
straight years of 
greenhouse gas 
emissions decoupling 
from economic growth” 

- IEA Executive Director 
Fatih Birol

https://www.washingtonpost.com/news/energy-environment/wp/2016/03/16/this-key-rule-of-economics-and-the-environment-just-failed-again/
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http://priceofoil.org/2016/02/16/fossil-fuel-industry-doing-all-it-can-to-stop-solar; http://priceofoil.org/2016/02/15/business-

model-of-big-oil-fundamentally-flawed/

PwC argues the oil industry needs 
to look beyond the current crisis 
caused by the oil price crash and 
examine the other threats.

FT:  “nightfall is coming” for 
Big Oil: spending billions of 
dollars searching for oil that 
can never be burnt.”
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Solar and Wind can make up 95% of the power supply by 2040. Already, the U.S. is consuming less 
oil per dollar of gross domestic product in more than 50 years. 

Avoiding fossil fuels is 

not about divesting

• Green Alpha’s model of 
an indefinitely thriving 
economy by definition 
precludes the idea of 
investing in fossil fuels 
since they clearly 
cannot be civilization's 
primary energy source 
for much longer.

Jacobson et al., Energy & Environmental Science, 2015
Restricted  & Confidential

Fossil fuels 'probably dead,' says Canadian Pacific 

Railway CEO Hunter Harrison

62http://www.cbc.ca/news/business/hunter-harrison-fossil-fuels-1.3483809

"I'm not maybe as green as I 
should be but I happen to 
think the climate is changing 
(and) they're not going to 
fool me anymore."
He said the transition to 
alternative fuels will be long, 
but new investments in 
traditional energy sources 
will dry up.
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"Investors cannot assume 
economic growth will 
continue to rely heavily on 
an energy sector powered 
predominantly by fossil fuels

- MSSB Research, 2016 

http://www.morganstanley.com/pub/content/dam/msdotcom/articles/fossil-fuels/Climate-Change-Fossil-Fuel-Aware-Investing_Primer.pdf
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http://www.bloomberg.com/news/articles/2016-02-24/quit-apologizing-world-needs-fossil-fuels-saudis-tell-oilmen;  
http://www.climatechangenews.com/2016/02/24/saudi-minister-to-oilmen-ignore-divestment-at-your-peril/

Saudi oil minister Ali Al-Naimi said 
the industry has to shed its “Dark 
Side” image and show it is a 
“force for good.”

Fossil fuels are not the problem, 
it’s their “harmful emissions.” “The 
solution is to work on technology 
that minimizes and ultimately 
eradicates harmful emissions. 
Some don’t accept this view, but I 
have faith in technology.”
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65http://grist.org/climate-energy/exxon-mobils-insane-argument-against-action-on-climate-change/

The planet’s largest publicly 
traded oil and gas company 
is arguing that it’s a practical 
improbability that emissions-
restricting goals will ever be 
achieved. Therefore, Exxon 
says, it shouldn’t have to 
address emissions at all.
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Best Arguments Against Transition? 

66http://www.theonion.com/article/exxonmobil-ceo-relieved-it-finally-too-late-do-any-52732
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Fossil Fuels Divestment

67Source: http://www.huffingtonpost.com/bevis-longstreth/the-financial-case-for-di_b_4203910.html

“It is entirely plausible, even 
predictable, that continuing to 
hold equities in fossil fuel 
companies will be ruled 
negligence.”

- Bevis Longstreth, former 
Commissioner of the Securities and 
Exchange Commission
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The International  
Space Station 
Needed an energy 
Source that could 
power it Indefinitely, 
never needing to be 
refueled.

The global
economy can run 
the same way.

https://www.spacetelescope.org/images/hubble002/ March 3 2011
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