
Carbon Bubble?
Stranded Assets?
Divest Fossil Fuel Stocks?
Beginning of a Moral Movement?

A (Partial) History

The Carbon Tracker 
report pricking the 
bubble

2012
What are the three numbers and 
why are they important?
The First Number: 2° Celsius
The Copenhagen agreement among 190 
nations says "the scientific view that the 
increase in global temperature should be below 
two degrees Celsius."  The total amount of 
carbon burnable to stay under 2 degrees C 
from pre-historic times until now is est. 1,000 
gigatons.  We have already burned 435 giga-
tons.  

The Second Number: 565 Gigatons
This is the amount of carbon dioxide humans 
can emit into the atmosphere by 2050 to stay 
under 2° Celsius.  

Importance.  The International Energy Agency  
records that CO2 emissions rose by 31.6 giga-
tons.  Divide 31.6 into 565 = 17.88 years.  2012 
+ 18 years = 2030  That’s the approx. safe limit 
to all carbon burning
  
The Third Number: 2,795 Gigatons
This is the amount of carbon contained in the 
proven coal and oil and gas reserves of the 
fossil-fuel companies, and  carbon producing 
countries (e.g. Saudi Arabia; Canada; Iran, Iraq)
. 
Importance.  The amount of proven reserves – 
2,795 gigatons – is about five times higher than 
565 gigatons, the maximum that can be burned 
safely by human civilization.

The Daily Times
Three Numbers 
Global Warming's 
Terrifying New Math
2-degree Threshold Permit 
Fossil Fuel Can Continue At 
Current Rates Only Until 2030
Writes Bill Mckibben In Rolling Stone

2012

The Daily Times
To Prevent Global Warm-
ing Beyond Safe Limit 
Of 2 Degrees C Will 
Make Most Of World’s 
Proven Fossil Fuel Re-
serves Unburnable
Says Carbon Tracker Report

2012

Divestment movement launched...

Why is this important?
Potentially some (maybe many)  
companies are going to lose a lot 
of value if investors continue to 
stop owning their stock.

The Daily Times
350.org, Asks Colleges, Cities 
And Churches To Divest 
Holdings Of 200  Coal, Oil & 
Natural Gas Companies
“We Know We Can’t Bankrupt 
Exxon,” Mckibben Said , “But We 
Think We Can Politically Bankrupt 
Them.”

2012

The Daily Times
Bank Of England Warns 
A Collapse In The Value 
Of Oil, Gas & Coal 
Assets Is A Potential 
Systemic Risk To The 
British Economy

Exxon, stranded assets and the new math Joel Makower Published March 24, 2014

2012

The Daily Times
To Stay Below 2 Degrees C 
in 2050, Carbon Emission 
Limits Calculated to be 
One Trillion Tons of CO2 
To Achieve Goal, Less Than 
Half  Oil, Gas & Coal Reserves 
Can Be Burned – Ever !
 http://www.nature.com/nature/journal/v458/n7242/full/nature08017.html 

2009
Why is this important?
The calculation of a specific number - one 
trillion tons of CO2 gives a different boundary 
beyond which it is much more likely that 
global warming will cause serious to cata-
strophic consequences. 

Before, policy makers used either 450 parts per 
million (ppm) of CO2 and/or two degrees 
Centigrate rise in average global temperature 
above pre-industrial levels (i.e. around 1850) to 
suggest a limit to carbon emissions from the 
global economy.

By using one trillion tons of carbon one 
can calculate an estimate of how many 
more tons of carbon can be emitted into 
the atmosphere by the global economy.

One trillion tons of carbon emissions 
proposed as limit 2009

Malte Meinshausen, Nicolai Meinshausen, 
William Hare, Sarah C. B. Raper, Katja Fri-
eler, Reto Knutti, David J. Frame, & Myles 
R. Allen, (2009) Greenhouse-gas emission 
targets for limiting global warming to 2 6C, 
Nature, Vol 458|30 April 2009| 

2015

The Daily Times
New Research Says Which 
Reserves Must Not Be Burned 
To Keep Global Temperature 
Rise Under 2oC
Over 90% Of US And Australian 
Coal & Almost All Canadian Tar 
Sands Must Stay Unused

http://www.theguardian.com/environment/2015/jan/07/much-
worlds-fossil-fuel-reserve-must-stay-buried-prevent-climate-change-study-says

2015

The Daily Times

2015

The Guardian Joins 
Fight To Keep Fossil 
Fuels Underground 
Launches  Divestment Campaign
Partners With 350.org to 
Target Gates Foundation & 
Wellcome Trust  

The Daily Times

Norway First Country to 
Divest Fossil Fuel Stocks 
World’s Largest Sovereign 
Wealth Fund ( $920 billion )Will 
Sell Off 114 companies 
Divestment Movement Heats Up

http://ecowatch.com/2015/02/06/divestment-movement-heats-
up/?utm_source=SAS+Master+List&utm_campaign=f1a5676b5e-SR_Daily_Digest9_23_2014&utm_medium=email&utm_term=0_0eb25d4404-f1a
5676b5e-221394425

2015

More research supports conclusion 
that most fossil fuels can never be 
burned in order to prevent 
catastrophic global warming

The Daily Times

2015

Global Divestment Day 
– February 13-14 – 
Calls On Institutions 
to Stop Investing in 
Fossil Fuels

The Daily Times

2015

Prince of Wales Divests fossil 
fuels from both his private 
investments and charitable 
trusts
Decides on fossil-fuel free portfolio 
to avoid the risks of stranded 
assets & move investment out of 
carbon-intensive industries.

The Daily Times

2015

François Hollande, 
President of France, 
Urges Pension Funds to 
Disclose Their Risk from 
Fossil Fuel Assets

The Daily Times

2015

French insurer Axa insur-
ance has divested from 
companies ‘most-exposed 
to coal-related activities’
will remove around €500m (£355m) of 
coal investments from its portfolio, in a 
move that reflects long-term concerns 
in the insurance industry over climate 
change.

2013

The Daily Times

Six Colleges, 16 Cities 
And 11 Religious Insti-
tutions Agree To 
Divest Stocks Of 
Fossil Fuel Companies

2013

The Daily Times

Bloomberg Releases New 
Carbon Risk Valuation Tool 
Enables Investors To Quantify Risks 
When Fossil Fuel Companies Are 
Forced To Abandon Reserves 
Underpinning Their Share Prices 
And Future Earnings. 

2013

The Daily Times

Boxtel, Netherlands 
Announced Their Town 
Will Divest From Fossil 
Fuel Companies 
First Municipality In Europe To 
Make A Commitment To Divest 
From Fossil Fuels

2013

Should the value of fossil fuel 
companies & countries be regarded 
as a six trillion dollar ‘bubble”?

The logic of the “bubble”
BECAUSE... the fossil fuel reserves of 
companies are carried on their corporate 
balance sheets as assets at current 
market value
AND IF...fossil fuel reserves owned by 
companies and countries can never be 
burned
BECAUSE...burning risks pushing global 
warming into the catastrophic range
THEN...the value of the fossil reserves 
are vastly overvalued, and...
THUS...there is a what is regarded as a 
“bubble” 
AND...at some point in time the market 
will sharply reduce the stock price of 
those companies 

The Daily Times
Prevent $6 Trillion Carbon 
Bubble In The Next Decade
Urges Carbon Tracker and the Grantham 
Research Institute On Climate Change 
Report  And The Environment At London 
School for Economics
Regulators, Governments And Inves-
tors Must  Re-evaluate Energy Busi-
ness Models Against Carbon Budgets

2013 The second Carbon 
Tracker report 
pricking the bubble

"Stigmatisation poses a 
far-reaching threat to 
fossil fuel companies – 
any direct impacts of 
divestment pale in com-
parison," 

Ben Caldecott, a research 
fellow at the University of 
Oxford's Smith School of 
Enterprise and the Environ-
ment - 2013

Why stigmatizing?
Similar campaigns 
targeted apartheid, 
tobacco and arms manu-
facturers.  Associating 
fossil fuels with those 
industriest is what stigma-
tizing campaign is about.

Sabaratnam Arulkumaran, 
president of the British Medi-
cal Association - 2013

Those who profess to care for the 
health of people perhaps have the 
greatest responsibility to act. Firstly, 
we should push our own organisa-
tions – universities, hospitals, 
primary care providers, drug and 
device companies – to divest from 
fossil fuel industries completely and 
as quickly as possible and reinvest 
in renewable energy sources.

The Daily Times

Paul Spedding, Oil & carbon revisited, Value at risk 
from-unburnable-reserves, HSBC Bank plc.25 January 2013

2013

Statoil has highest 
amount potentially 
unburnable oil reserves
ENI, BP & Total have similar
levels of oil reserves at risk 
BG & Shell have rela-
tively low exposure 

APARTHEID

TobaccoSouth Africa

Land Mines

Professor Lord Nicholas Stern - 2013

“Smart investors can see that investing 
in companies that rely solely or heavily 
on constantly replenishing reserves of 
fossil fuels is becoming a very risky 
decision. The report raises serious 
questions as to the ability of the finan-
cial system to act on industry-wide long 
term risk, since currently the only 
measure of risk is performance against 
industry benchmarks.” 

How big a bubble?
Esti. $6 Trillion
Source: Grantham Research 
Institute On Climate Change 
Report  And The Environment At 
London School for Economics.

2014

The Daily Times

17 foundations with 
nearly $2 billion in assets 
form Coalition “Divest-
Invest Philanthropy” 
Aim to divest fossil fuel stocks 

2014

The Daily Times

2014

Only 90 Corporations & 
Nations Emitted 2/3 Of All 
The Carbon Emissions 
Since 1751
New Report  Says Chevron 
Responsible For 3.52%; 
Exxonmobil For 3.22%;  Bp For 
2.24%. China  8.56% 

The Daily Times

Exxon, stranded assets and the new math Joel Makower Published March 24, 2014

2014

Exxon Mobil Agrees To 
Publish A “Carbon 
Asset Risk” Report 
Will Assess Financial Risks 
From Climate Change
Potential Lowered Valuation 
Of Oil Reserves At Issue

The Daily Times
Storebrand  A Norwegian 
Company Managing $74 
Billion Of Assets, 
Announces It Will Divest 35 
Companies, Including 15 
Coal Producers, 10 Oil-sand 
Miners And 10 Utilities  

2014

The Daily Times
Blackrock – World’s 
Largest Asset 
Manager – Launches 
Fossil-free Index 
Fund

2014

The Daily Times
Rockefeller Brothers 
Fund, Whose Resources 
Were Generated By The 
Standard Oil Company, 
Will Divest Fossil Fuels 
& Invest In Clean 
Energy. 

2014

Divestment movement grows rapidly

The Daily Times
Archbishop Desmond Tutu 
- Nobel Peace Prize Winner  
- Calls For Anti-apartheid 
Style Boycott Of Fossil 
Fuel Industry
Calls For Investors To Dump 
Fossil Fuel Stocks

http://www.theguardian.com/environment/2014/apr/10/desmond-
tutu-anti-apartheid-style-boycott-fossil-fuel-industry

2014

The Daily Times
World Bank President, 
Jim Yong Kim, 
announces support 
for divestment at 
World Economic 
Forum summit in 
Davos, Switzerland 

2014

The Daily Times

2014

Development of Deep-
water Oil Not Compatible 
with  2 Degree C World - 
Even With CCS 
80% Canadian Bitumen 
Reserves & 92% Extra-heavy 
Oil Reserves In Venezuela 
Must Remain In The Ground

Christophe McGlade & PaulEkins, Unburnable Oil: An Examination of Oil resource utilisation in 
adecarbonisedenergysystem, Energy Policy 64(2014) 102–112

The Daily Times

2014

International Energy 
Agency Chief Economist 
Fatih Birol Warns  Two-
thirds of All Proven 
Reserves of,oil, Gas & 
Coal Have io Be Undevel-
oped to Limit Global 
Warming At 2 Degrees C

The Daily Times

2014

Catholic Bishops Call 
For ‘An End To The 
Fossil Fuel Era’
International Community Should 
“Adopt A Fair And Legally Binding 
Global Agreement” To Cut Carbon 
Emissions At Paris Summit 

“The pensions, life insurances and nest eggs 
of billions of ordinary people depend on the 
long-term security and stability of institu-
tional investment funds. Climate change 
increasingly poses one of the biggest long-
term threats to those investments and the 
wealth of the global economy...I urge 
institutional investors to request companies 
they are invested in to disclose their carbon 
footprint and potential stranded assets such 
as those linked to the mining, exploration 
and burning of fossil fuels, and for members 
of pension funds to hold their trustees to 
account in this respect... Institutional inves-
tors who ignore the risk face being increas-
ingly seen as blatantly in breach of their
fiduciary duty to their beneficial owners – 
men and women who have worked hard all 
their lives to put away something for their 
retirement and for their children,” 

Christiana Figueres
Executive Secretary of the United 
Nations Framework Convention 
on Climate Change (UNFCCC)

Archbishop Desmond Tutu - 
Nobel Peace Prize Winner

"This divestment campaign is just one 
front in the climate fight, but of all the 
actions people can take to bring about 
structural change, it's probably the 
easiest. Severing our ties with the 
guys digging up the carbon won't 
bankrupt them--but it will start to 
politically bankrupt them, and make 
their job of dominating the planet's 
politics that much harder."

Bill McKibben
350.org

More difficulty in 
obtainting loans 
& potentially 
higher interest 
rates

“bad image that scares 
away suppliers, subcon-
tractors, potential employ-
ees, & customers”

Shareholders  
“demand changes in 
management or the 
composition of the 
board of directors”

Be weakened in 
negotiations with 
suppliers.

“Stigma attached to 
merely one small area 
of a large company 
may threaten sales 
across the board”

Potential 
Consequences  

(Over Time) of 
Stigmatizing

Pressure for 
lower stock 
price due to 
higher risk

More difficulty in 
potential mergers/ 
acquisitions

Source: Oxford Smith School Report, Oct 2013

Could result in 
boycotts

What is this?
The visualization below is part of an information mural I am making on the History of Climate Change.  It covers a relatively 
short period from 2009 to now (2015).  It addresses the recent emergence of a new concept of the limits to how much of the 
fossil fuels in the ground can be burned – if the world is to stabilize global average temperature of 2 degrees C above pre-
industrial levels.  The Keep It In The Ground movement regards most fossil fuels as resources that must not be burned. 

Our History of Climate Change Info-Mural project will be in full first draft form by the Paris meetings of the Conference of the 
Parties (COP 21).  We welcome information we may have missed and corrections to this draft.

Robert  E.  Horn
Senior Researcher
Human Science and Technology Advanced Research Institute (H-STAR)
Stanford University
(415) 775-7377  office  
email:  hornbob@earthlink.net

July 15, 2015

Copyright 2015 R. E. Horn

Archbishop Desmond Tutu - 
Nobel Peace Prize Winner-2013

"We live in a world dominated 
by greed. We have allowed the 
interests of capital to 
outweigh the interests of 
human beings and our Earth. 
It is clear [the companies] are 
not simply going to give up; 
they stand to make too much 
money."

former U.S. treasury 
secretary Robert Rubin

Climate 
change is an 
existential risk

Companies like the oil and gas 
majors are signi�cant players 
in the business world and 
political world, and we’d like 
them to be part of a construc-
tive call for the transition to 
the low-carbon economy

Edward Mason, head of 
responsible investment for 
the Church Commissioners of 
the Church of England 

Growing “moral force” movement against fossil 
fuel companies and countries

The Daily Times
Big Oil and Gas Com-
panies Try to Separate 
Themselves From Big 
Coal with Letter to 
UNFCC Urging Carbon 
Price

2015

The Daily Times
Shell Is Cynically 
Blocking Action On 
Climate Change, Says 
Ex-diplomat John Ashton 
Accuses Oil Company Of Being 
‘Narcissistic, Paranoid & Psycho-
pathic’ & Being Unable To Contem-
plate Low-carbon Future
http://www.theguardian.com/environment/2015/mar/30/shell-
cynical-attempt-climate-change-john-ashton-oil-fossil-fuel

2015

Keep It In The Ground

Handheld News

Pope’s 
Encyclical Urges 
Support for 
Climate Change 
Mitigation & 
Social Justice

The Daily Times
Pope Inspires 333 Rabbis 
to Sign Rabbinic Letter on 
the Climate Crisis
Urge Jewish Groups  to Shift 
Their Investments from Fossil 
Move Our Money/Protect Our Planet 
(MOM/POP)
https://theshalomcenter.org/pope-inspires-300-rabbis-sign-rabbinic-letter-climate-crisis

2015

The Daily Times

2015

Church Of England‘s £9bn Fund 
Will Divest £12m From Tar Sands 
Oil & Thermal Coal 
Says Its Moral Responsibility To Protect 
The World’s Poor From The Impact Of 
Global Warming.
Rules Out Future Investments In Companies 
That Make More Than 10% Of Revenues 
From Coal Used For Electricity Generation & 
Tar Sands Oil http://www.theguardian.com/environment/2015/apr/30/church-of-

england-ends-investments-in-heavily-polluting-fossil-fuels

The Daily Times

2013

International Energy 
Agency Chief Economist 
Fatih Birol Warns  Two-
thirds Of All Proven 
Reserves of Oil, Gas and 
Coal Have to be Undevel-
oped to Limit Global 
Warming at 2 Degrees C

The Daily Times

2013

Enough New Infrastruc-
ture Will Be Built By 
2017 To Lock In The 
Remainder Of C02 
Emissions Allowable 
Under A 2°C Limit
Says International Energy Agency  
(IEA 2012c).

The Daily Times
Market Capitalization of 4 
Largest US Coal Companies 
Drops to $1.2 Billion 
(from $22 Billion in 2010)
Arch Coal Delisted from New 
York Stock Exchange After 80 
% Drop in Stock Price

2015

the Economist June 6, 2015

The Daily Times

2015

SOAS, University of London 
(Formally Known as the 
School of Oriental and African 
Studies) Becomes  First 
University In London To Fully 
Divest Its £1.5m Portfolio Of 
Oil & Gas Equities.

"People of conscience need to 
break their ties with corpora-
tions financing the injustice of 
climate change. We can, for 
instance, boycott events, sports 
teams and media programming 
sponsored by fossil-fuel energy 
companies."

Why is this important?
The Pope’s Encyclical is a a teaching to the 
5,000 Bishops and 1.2 billion Catholics in the 
world.  It is also important because the Pope 
was trained in Chemistry, and unifies religion 
ans science in his Encyclical. .

Copyright 2015 R. E. Horn

The Daily Times
OSLO PRINCIPLES 
Eminent World Jurists Accuse 
Governments & Companies Of 
Being In Clear & Flagrant Breach 
Of Legal Obligations On Climate 
Change Under Human Rights 
Law, International Law, Environ-
mental Law, And Tort Law.

2015

http://www.theguardian.com/commentisfree/2015/mar/30/climate-
change-paris-talks-oslo-principles-legal-obligations

The Daily Times
Urgenda Foundation 
Wins Suit Against 
Dutch Government for 
Knowingly Endanger-
ing Citizens by Failing 
to Prevent Dangerous 
Climate Change 

2015

http://m.huffpost.com/us/entry/7025126

New legal movement based on ethics of pre-
cautionary principle and clear and explicit 
knowledge of dangers begins

The Daily Times
Oregon Teenagers File 
Suit Against State for 
Failing to Prevent 
Dangerous Climate 
Change
Court Rules Against Them
 

2015

http://www.huffingtonpost.com/2015/01/17/climate-change-lawsuit-teens-oregon_n_6490036.html
http://www.huffingtonpost.com/2015/01/17/climate-change-lawsuit-teens-oregon_n_6490036.html




