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INTRODUCTION!

Two time scales

The central problem which the world faces in its attempts to avoid catas-
trophic climate change is a contrast of time scales. In order to save human
civilization and the biosphere from the most catastrophic effects of climate
change we need to act immediately, Fossil fuels must be left in the ground.
Forests must be saved from destruction by beef or palm oil production.

These vitally necessary actions are opposed by powerful economic inter-
ests, by powerful fossil fuel corporations desperate to monetize their under-
ground “assets”, and by corrupt politicians receiving money the beef or palm
oil industries.

However, although some disastrous effects climate change are already
visible, the worst of these calamities lie in the distant future. Therefore it
is difficult to mobilize the political will for quick action. We need to act
immediately, because of the danger of passing tipping points beyond which
climate change will become irreversible despite human efforts to control it.

Tipping points are associated with feedback loops, such as the albedo
effect and the methane hydrate feedback loop. The albedo effect is important
in connection with whether the sunlight falling on polar seas is reflected or
absorbed. While ice remains, most of the sunlight is reflected, but as areas
of sea surface become ice-free, more sunlight is absorbed, leading to rising
temperatures and further melting of sea ice, and so on, in a loop.

The methane hydrate feedback loop involves vast quantities of the power-
ful greenhouse gas methane, CHy, frozen in a crystalline form surrounded by
water molecules. 10,000 gigatons of methane hydrates are at present locked
in Arctic tundra or the continental shelves of the world’s oceans. Although
oceans warm very slowly because of thermal inertia, the long-term dangers
from the initiation of a methane-hydrate feedback loop are very great. There
is a danger that a very large-scale anthropogenic extinction event could be
initiated unless immediate steps are taken to drastically reduce the release
of greenhouse cases.

!This book makes use of book chapters that I have previously written concerning our
present ecological crisis, but new material has also been added.



Only immediate climate action can save the future

Immediate action to halt the extraction of fossil fuels and greatly reduce the
emission of CO, and other greenhouse gasses is needed to save the long-term
future of human civilization and the biosphere.

At the opening ceremony of United Nations-sponsored climate talks in
Katowice, Poland, Sir David Attenborough said “Right now, we are facing a
man-made disaster of global scale. Our greatest threat in thousands of years.
Climate change. If we don’t take action, the collapse of our civilizations and
the extinction of much of the natural world is on the horizon. The world’s
people have spoken. Their message is clear. Time is running out. They want
you, the decision-makers, to act now.”

Antonio Guterres, UN Secretary-General, said climate change was already
“a matter of life and death” for many countries. He added that the world
is “nowhere near where it needs to be” on the transition to a low-carbon
economy.

The world is burning!

Although the worst threats from catastrophic climate change lie in the long-
term future, we are starting to see the effects of climate change today.

California is burning! As of August 28, 2020, 7175 fires have burned
1,660,332 acres, according to the California Department of Forestry and Fire
Protection.

The Arctic is burning! A northeastern Siberian town, north of the Arctic
Circle, is likely to have set a record for the highest temperature documented
in the Arctic Circle, with a reading of 100.4 degrees (38 Celsius) recorded
in June, 2020. The dangerous greenhouse gas methane is bubbling up from
melting permafrost in the Arctic and from the shallow seas north of Siberia.
Furthermore, wildfires in the Arctic are emitting an unprecedented amount
of CO2.

The 2020 hurricane season has started early, notably with Laura, and it is
predicted to be unusually severe. Greenland’s ice sheet is melting. Ice shelves
are collapsing in the Antarctic. But despite these obvious signs of danger,
the climate emergency is hardly mentioned in the 2020 political campaigns,
or in U.S. mass media. It ought to be a central issue.



Greta Thunberg’s 2019 speech at Davos

Here are some quotations from the speech of world-famous teenage climate
activist Greta:

“Our house is on fire. I am here to say, our house is on fire.
According to the IPCC, we are less than 12 years away from not
being able to undo our mistakes. In that time, unprecedented
changes in all aspects of society need to have taken place, including
a reduction of our CO, emissions by at least 50%...

“Here in Davos - just like everywhere else - everyone is talk-
ing about money. It seems money and growth are our only main
concerns.

“And since the climate crisis has never once been treated as
a crisis, people are simply not aware of the full consequences on
our everyday life. People are not aware that there is such a thing
as a carbon budget, and just how incredibly small that remaining
carbon budget is. That needs to change today.

“No other current challenge can match the importance of estab-
lishing a wide, public awareness and understanding of our rapidly
disappearing carbon budget, that should and must become our
new global currency and the very heart of our future and present
economics.

“We are at a time in history where everyone with any insight
of the climate crisis that threatens our civilization - and the en-
tire biosphere - must speak out in clear language, no matter how
uncomfortable and unprofitable that may be.

“We must change almost everything in our current societies.
The bigger your carbon footprint, the bigger your moral duty. The
bigger your platform, the bigger your responsibility.”
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Chapter 1

OUR CHILDREN’S FUTURE

1.1 We must create a livable future world

We give our children loving care, but it makes no sense to do so unless we do everything
in our power to give them a future world in which they can survive. We also have a duty
to our grandchildren, and to all future generations.

The amazingly rapid growth of science, technology, agriculture and industry has given
the world many benefits, but indefinite growth on a finite planet is a logical impossibility,
and we have now reached the point where the human success story has become a threat.
Today we are faced with the threat of an environmental megacatastrophe, of which the
danger of catastrophic climate change is a part. Human ingenuity also produced nuclear
weapons, but the development of international law, governance and ethics has not kept
pace, and we face the threat of an all-destroying nuclear war. Finally, because of population
growth, the effect of climate change on agriculture, and the end of the fossil fuel era, there
is a danger that by the middle of the present century a very large-scale famine could take
the lives of as many as a billion people.

We owe it to future generations to take urgent action to prevent these threatened
catastrophes. In the present chapter, we will focus on the climate emergency, while the
dangers of nuclear war and famine will be discussed in chapters 3 and 5.

A United Nations report released Wednesday , 20 November, 2019, warned that world-
wide projections for fossil fuel production over the next decade indicate that the interna-
tional community is on track to fail to rein in planet-heating emissions and prevent climate
catastrophe.

The Production Gapfl]is an 80 page report produced by a collaboration between the
UN Environmental Programme and a number of academic institutions. It examines the
discrepancy between countries’ planned fossil fuel production and global production levels
consistent with limiting warming to 1.5°C or 2°C, and concludes that the necessary policy
changes are currently not being made.

The famous economist Nicholas Stern has stated that “This important report shows

thttp:/ /productiongap.org/wp-content /uploads/2019/11 /Production-Gap-Report-2019.pdf
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Figure 1.1: “Ensuring a livable planet for future generations means getting se-
rious about phasing out coal, oil, and gas,” said Christiana Figueres, former
executive secretary of the UNFCCC, “Countries such as Costa Rica, Spain,
and New Zealand are already showing the way forward, with policies to con-
strain exploration and extraction and ensure a just transition away from fossil
fuels. Others must now follow their lead.”
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that governments’ projected and planned levels of coal, oil, and gas production are dan-
gerously out of step with the goals of the Paris agreement on climate change. It illustrates
the many ways in which governments subsidize and otherwise support the expansion of
such production. Instead, governments should implement policies that ensure existing
production peaks soon and then falls very rapidly.”

In an article published in Common Dreams on Wednesday, November 20, 2019, Hoda
Baraka, the Chief Communications Officer for 350.org wrote: “The disconnect between
Paris temperature goals and countries’ plans and policies for coal, oil, and gas production
is massive, worrying and unacceptable...

“The production gap is a term used to refer to the difference between a countries’
planned levels of fossil fuel production, and what is needed to achieve international climate
goals. This is the first time a UN report has looked directly and specifically at fossil fuel
production as a key driver of climate breakdown. It shows that countries are planning to
produce fossil fuels far in excess of the levels needed to fulfil their climate pledges under the
Paris Agreement, which themselves are far from adequate. This over investment in coal,
oil, and gas supply locks in fossil fuel infrastructure that will make emissions reductions
harder to achieve.

“The science is clear, to stay below 1.5 degrees we must stop the expansion of the fossil
fuel industry immediately. That means that not a single new mine can be dug, not another
pipeline built, not one more emitting powerplant fired up. And we have to get to work
transitioning to sustainable renewable energy powered energy systems.

“Across the globe resistance to fossil fuels is rising, the climate strikes have shown the
world that we are prepared to take action. Going forward our job is to keep up a steady
drumbeat of actions, strikes and protests that gets louder and louder throughout 2020.
Governments need to follow through, to act at the source of the flames that are engulfing
our planet and phase out coal, oil, and gas production.”
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Figure 1.2: Today the beautiful city of Venice is flooded. Tomorrow unless
urgent climate action is taken, all coastal cities will be under water.
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Figure 1.3: On Friday, November 15, 2019, in a speech at the Vatican, Pope Fran-
cis issued a warning against the rise of fascist forces worldwide that remind him
of the Nazis of the 20th Century as he also railed against corporate crimes and
announced consideration of adding “sins against ecology” to the church’s official
teachings. “The principle of profit maximization, isolated from any other con-
sideration, leads to a model of exclusion which violently attacks those who now
suffer its social and economic costs, while future generations are condemned
to pay the environmental costs”, he said. In his speech, Francis condemned
global corporations that are responsible for “countries’ over-indebtedness and
the plunder of our planet’s natural resources.” He said that their activities
have the ”gravity of crimes against humanity,” especially when they lead to
hunger, poverty and the eradication of indigenous peoples.
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Figure 1.4: A new report indicates that half of all insects may have been lost since
1970 as a result of the destruction of nature and heavy use of pesticides. The
report said 40% of the lmillion known species of insect are facing extinction.
Unless steps are taken to correct the excessive use of pesticides and loss of
habitat, there will be profound consequences for humans and all life on Earth.
“We can’t be sure, but in terms of numbers, we may have lost 50% or more
of our insects since 1970 - it could be much more,” said Prof Dave Goulson,
at the University of Sussex, UK, who wrote the report for the Wildlife Trusts.
Since most crops depend on insect pollination, the insect apocalypse will make
it difficult to feed the Earth’s growing population unless urgent corrective steps
are taken.
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Figure 1.5: Swedish teen environmental activist Greta Thunberg speaks at a
climate change rally in Charlotte, North Carolina, on 8 November, 2019. Re-
turning to Europe by boat to attend climate talks in Spain, Greta said “My
message to the Americans is the same as to everyone - that is to unite behind
the science and to act on the science. We must realize this is a crisis, and we
must do what we can now to spread awareness about this and to put pressure
on the people in power. And especially, the US has an election coming up
soon, and it’s very important that for everyone who can vote, vote. Even if
the politics needed doesn’t exist today, we still need to use our voices to make
sure that the people in power are focused on the right things. Because this is
a democracy, and in a democracy, people are the ones who run the country. I
know it doesn’t seem that way, but if enough people were to decide they have
had enough, then that could change everything. So don’t underestimate that
power.”
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Figure 1.6: Senator Bernie Sanders and Representative Alexandria Ocasio-
Cortez field questions from audience members at the Climate Crisis Summit
at Drake University on November 9, 2019, in Des Moines, Iowa. “Faced with
the global crisis of climate change, the United States must lead the world in
transforming our energy system away from fossil fuel to sustainable energy.
The Green New Deal is not just about climate change,” Sanders said, “It is an
economic plan to create millions of good-paying jobs, strengthen our infrastruc-
ture, and invest in our country’s frontline and vulnerable communities.” The
Green New Deal, which is strongly advocated by Sanders and Ocasio-Cortez
in the United States, and also currently debated in many other countries, is
inspired by the set of programs that Franklin D. Roosevelt used to end the
Great Depression. It aims at maintaining full employment by substituting jobs
in creating renewable energy infrastructure for jobs lost in the fossil fuel sector.
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Figure 1.7: The World Scientists’ Warning of a Climate Emergency was pub-
lished in Bioscience on 5 November, 2019. The article states that “Scientists
have a moral obligation to clearly warn humanity of any catastrophic threat
and to ‘tell it like it is.” On the basis of this obligation and the graphical indi-
cators presented below, we declare, with more than 11,000 scientist signatories
from around the world, clearly and unequivocally that planet Earth is facing a
climate emergency...Despite 40 years of global climate negotiations... we have
generally conducted business as usual and have largely failed to address this
predicament.”
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Figure 1.8: Bush fires in Australia are threatening Sydney and have caused
the Australian government to declare a state of emergency. But Australia’s
politicians continue the policies that have made their nation a climate change
criminal, exporting vast quantities of coal and beef. The Deputy Prime Minis-
ter Michael McCormack said, of the fire victems: “They don’t need the ravings
of some pure enlightened and woke capital city greenies at this time when they
are trying to save their homes.” In other words, let’s not talk about climate
change.
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Figure 1.9: A Peoples’ Climate March in Amsterdam, calling for an ambitious
climate policy. The World Scientists’ Warning of a Climate Emergency called
attention to a number of indicators: “The basic scientific data of these changes
is presented simply and with great clarity: a 5 percent rise every 10 years
in carbon emissions; a 3.65 percent rise of another powerful greenhouse gas,
methane, every 10 years; a global surface temperature rise of .183 degrees
Celsius every 10 years; a decline of Arctic sea ice at a rate of 11.7 percent
every 10 years; significant drops in the ice mass of Greenland, Antarctica and
world glaciers; an increase in ocean acidity and temperatures; an increase of 44
percent in the amount of area burned by wildfires in the U.S. every 10 years;
and an 88 percent rise in extreme weather events per 10 years.”
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Figure 1.10: The graphs showing increase in global temperatures and carbon
dioxide follow each other closely. In an article published in Countercurrents
on November 6, 2019, Dr. Andrew Glickson wrote: “As the concentration of
atmospheric CO; has risen to 408 ppm and the total greenhouse gas level, in-
cluding methane and nitrous oxide, combine to near 500 parts per million CO,-
equivalent, the stability threshold of the Greenland and Antarctic ice sheets,
currently melting at an accelerated rate, has been exceeded. The consequent
expansion of tropics and the shift of climate zones toward the shrinking poles
lead to increasingly warm and dry conditions under which fire storms, cur-
rently engulfing large parts of South America, California, Alaska, Siberia, Swe-
den, Spain, Portugal, Greece, Angola, Australia and elsewhere have become a
dominant factor in the destruction of terrestrial habitats.”
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Figure 1.11: The Royal Society of the United Kingdom documented ExxonMo-
bil’s funding of 39 organizations that promoted “inaccurate and misleading”
views of climate science. In an article published by TomDispatch on November
11. 2019, Professor Naomi Oreskes of Harvard University wrote: “Much focus
has been put on ExxonMobil’s history of disseminating disinformation, partly
because of the documented discrepancies between what that company said in
public about climate change and what its officials said (and funded) in private.
Recently, a trial began in New York City accusing the company of misleading
its investors, while Massachusetts is prosecuting ExxonMobil for misleading
consumers as well. If only it had just been that one company, but for more
than 30 years, the fossil-fuel industry and its allies have denied the truth about
anthropogenic global warming. They have systematically misled the American
people and so purposely contributed to endless delays in dealing with the issue
by, among other things, discounting and disparaging climate science, mispre-
senting scientific findings, and attempting to discredit climate scientists. These
activities are documented in great detail in How Americans Were Deliberately
Misled about Climate Change, a report I recently co-authored, as well as in
my 2010 book and 2014 film, Merchants of Doubt.”
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Figure 1.12: We can repair the Earth’s ruptured carbon cycle by recarbonizing
it with the living carbon of biodiversity. In an article published in the 11
November, 2019. edition if TMS Weekly Digest, Professor Vandana Shiva
wrote: “All the coal, petroleum and natural gas we are burning and extracting
to run our contemporary oil-based economy was formed over 600 million years.
We are burning up millions of years of nature’s work annually. This is why
the carbon cycle is broken. A few centuries of fossil fuel-based civilization
have brought our very survival under threat by rupturing the Earth’s carbon
cycle, disrupting key climate systems and self-regulatory capacity, and pushing
diverse species to extinction at 1000 times the normal rate. The connection
between biodiversity and climate change is intimate. Extinction is a certainty if
we continue a little longer on the fossil fuel path. A shift to a biodiversity-based
civilization is now a survival imperative.”
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Figure 1.13: A fire burns a tract of the Amazon jungle in Agua Boa, Mato Grosso
state, Brazil September 4, 2019. According to a report published by teleSUR
on 7 November, 2019, “Deforestation in Brazil’s Amazon region increased by
80 percent in September compared to the same month last year, according to
a private study released on Wednesday stating that 802 square kilometers of
forest was lost in the zone... Environmental and human rights organizations
have confirmed that criminal networks are behind the indiscriminate cutting
of trees in the region, and that after the illegal lumbering, those deforested
zones are burned to make the land suitable for livestock raising and agricul-
ture. In August, fires in the Brazilian Amazon were the worst in a decade, a
situation that was denounced worldwide, especially the anti-ecological policies
of President Jair Bolsonaro and his poor response to stop the fires.”
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Figure 1.14: In her testimony to the US Congress, Greta Thunberg did not
prepare a statement for submission to the record. Instead, she submitted the
most recent scientific report, issued by the IPCC three weeks earlier. She said
simply, “I am submitting this report as my testimony because I don’t want you
to listen to me, I want you to listen to the scientists, and I want you to unite
behind the science. And then I want you to take real action. Thank you.”
Here is what the scientists recommend: “Excessive extraction of materials and
overexploitation of ecosystems, driven by economic growth, must be quickly
curtailed to maintain the long-term sustainability of the biosphere. We need
a carbon-free economy that explicitly addresses human dependence on the
biosphere and policies that guide economic decisions accordingly. Our goals
need to shift from GDP growth and the pursuit of afluence toward sustaining
ecosystems and improving human well-being by prioritizing basic needs and
reducing inequality.”
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Figure 1.15: According to an article in the September, 2019 issue of The Na-
tional Geographic,“Across 9 million square miles at the top of the planet,
climate change is writing a new chapter. Arctic permafrost isn’t thawing grad-
ually, as scientists once predicted. Geologically speaking, it’s thawing almost
overnight.” World leadership is sacrificing their constituencies on the altar of
fossil fuel profits and a brand of capitalism that recklessly consumes every-
thing in sight. Therefore the public must become aware of the consequences.
Alaska’s North Slope has seen temperatures spike 11°F in 30 years as temper-
atures hit 90°F 240 miles above the Arctic Circle, temperatures that remind
us of Florida’s balmy weather. Arctic sea ice is also melting rapidly, and there
is a danger that a powerful albedo feedback loop will be initiated, since ice
strongly reflects sunlight, but dark seawater absorbs much more energy, fur-
ther increasing Arctic temperatures.
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Figure 1.16: In an article published in Countercurrents on November 8, 2019,
Sydney Ghazarian wrote: “We can leverage our power as workers through high-
impact, disruptive labor strikes that halt the economy’s gears until politicians
can no longer ignore us, and are forced to cede to demands that will save the
world.” He had in mind the Global Climate Strikes of September, 2019, in
which 7 million people participated. Swedish climate activist Greta Thunberg
summarized the need for such action in a speech at the World Economic Forum
in Davos in January, 2019. “Some say that we should not engage in activism,
instead we should leave everything to our politicians and just vote for change
instead,” she said. “But what do we do when there is no political will? What
do we do when the politics needed are nowhere in sight?”
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Figure 1.17: Together, blazes in California, Oregon and Washington have burned
more than 5.8 million acres, a spokesman and a report from the NIFC say. At
least 34 people have died. California Gov. Gavin Newsom says climate change
is to blame. “The fundamental facts cannot be denied,” the governor said.
“The trendlines are not going in the right direction.”
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Figure 1.18: A mailman makes a delivery on September 9, 2020, in San Francisco,
California.
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1.2 Two time-scales

Why did Prof. Noam Chomsky call the US Republican Party “The most dangerous or-
ganization in the history of the world”? He did so because the party is characterized by
climate change denial and by support for giant fossil fuel corporations. According to the
2018 IPCC Report, the world has only a very short time left in which to stop the extrac-
tion and use of fossil fuels. If we collectively fail to do this within a decade or so, feedback
loops may be initiated which will make human efforts to avoid catastrophic climate change
useless. Much of the world could become uninhabitable, and a very large-scale mass extinc-
tion could be initiated. Although the worst effects of global warming lie in the long-term
future, children alive today are at risk. We give our children loving care, but it makes no
sense to do so unless we also do everything in our power to ensure that they, and all future
generations, will inherit a world in which they can survive.

1.3 The world is on fire

Although the worst threats from catastrophic climate change lie in the long-term future, we
are starting to see the effects of climate change today. California is burning! As of August
28, 2020, 7175 fires have burned 1,660,332 acres, according to the California Department
of Forestry and Fire Protection.

The Arctic is burning! A northeastern Siberian town, north of the Arctic Circle, is likely
to have set a record for the highest temperature documented in the Arctic Circle, with a
reading of 100.4 degrees (38 Celsius) recorded in June, 2020. The dangerous greenhouse
gas methane is bubbling up from melting permafrost in the Arctic and from the shallow
seas north of Siberia. Furthermore, wildfires in the Arctic are emitting an unprecedented
amount of CO2. Around 600 active fires have been observed in the region in late July,
2020, compared with 400 in 2019 and about 100 on average between 2003-2018.

The 2020 hurricane season has started early, notably with Laura, and it is predicted
to be unusually severe. Greenland’s ice sheet is melting. Ice shelves are collapsing in the
Antarctic. But despite these obvious signs of danger, the climate emergency is hardly
mentioned in the 2020 political campaigns, or in U.S. mass media. It ought to be a central
issue.

With Global Heating, Expect Inferno Seasons in the American
West

Here are some quotations from an article by Peter Kalmus and Natasia Stavros, published
in LA times on September 14, 2020

“More than 3.1 million acres have burned in California this year - some 3%
of the state - with many wildfires still at zero containment and months of fire

Zhttps:/ /popularresistance.org/with-global-heating-expect-inferno-seasons-in-the-american-west /
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season left to go. This far exceeds the previous record set in 2018, when 1.7
million acres burned, including the town of Paradise.

“These raging fires, some exacerbated by the blistering heat last weekend, are
the direct result of climate change. The planet is currently 1.0°C to 1.2°C
(about 2°F) hotter than it ought to be. This excess heat is entirely due to hu-
mans, mainly from burning fossil fuels and destroying forests. These activities
release carbon dioxide into the atmosphere, which blocks some of the infrared
heat photons that otherwise would radiate away into space.

“Global heating now makes heat waves more extreme and more than three
times as frequent as they were in the 1960s. Heat records are being shattered
everywhere. Even talking about records is starting to feel pointless when every
year is practically guaranteed to be hotter than the last.

“Attribution studies now routinely connect individual heat waves to human
activity. For example, Siberia’s searing 2020 heat wave was made 600 times
more likely because of climate change, and Europe’s record 2019 heat wave
was made up to 100 times more likely. These blasts of intense heat create hot
and dry conditions that are ideal for fires, especially in ecosystems that thrived
under cooler, damper conditions.

“Global heating also causes earlier spring snow melt and increases the likelihood
of drought, making extremely dry soil and fuel conditions more likely. Drought
and heat, in turn, stress trees, making them susceptible to attacks from beetles
whose populations are less suppressed by warmer winters. Hundreds of millions
of dead, dried-out trees throughout the western United States don’t just burn
more easily, they explode.

“We may be experiencing an irreversible ecological tipping point, with forests
in the West dying, to be replaced by scrub and grass.

“Tragically, even this year’s disasters are not the worst we can expect. In
fact, heat waves and fires like what we are seeing in California, Oregon and
Washington will continue to worsen as long as humanity continues to burn
fossil fuels...”

Climate crisis: An emerging new Arctic

Here are some quotations from an article by the Countercurrents Collective, published on
September 16. 20207}

3https://countercurrents.org/2020/09 /climate-crisis-an-emerging-new-arctic/
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“A new Arctic is emerging. The regions landscape is changing rapidly. Tem-
peratures are skyrocketing, sea ice is dwindling and many experts believe the
far north is quickly transforming into something unrecognizable.

“This week, new research confirms that a new Arctic climate system is emerg-
ing.

“A new Arctic will be warmer, rainier and substantially less frozen. Animals
that used to be common may disappear, while new species may move in to take
their place. Opportunities for hunting and fishing by sea ice could dwindle.
Shipping in the Arctic Ocean may significantly increase as the ice disappears...

“The scientists have found: Sea ice has already declined beyond the bounds of
anything that would have been seen even a few decades ago. In other words,
at least one signal of the new Arctic - driven by climate change - has already
emerged.

“And sea ice declines will only get worse as time goes on. Under the extreme
climate scenario, summer sea ice extent will fall below 1 million square kilo-
meters - a threshold so low most scientists consider the Arctic Ocean ‘ice free’
at that point - by the 2070s at the latest, and potentially decades earlier...

“Sea ice can have a profound effect on Arctic temperatures. Ice has a bright,
reflective surface that helps beam sunlight away from the Earth. Thick sea ice
also helps insulate the ocean, trapping heat below the surface in the winter
and preventing it from escaping into the cold Arctic air.

What happens in the Arctic and the Antarctic will have a profound effect on tempera-
tures and sea levels throughout the world.

1.4 Only immediate climate action can save the future

Immediate action to halt the extraction of fossil fuels and greatly reduce the emission
of CO, and other greenhouse gasses is needed to save the long-term future of human
civilization and the biosphere.

At the opening ceremony of United Nations-sponsored climate talks in Katowice, Poland,
Sir David Attenborough said “Right now, we are facing a man-made disaster of global scale.
Our greatest threat in thousands of years. Climate change. If we don’t take action, the
collapse of our civilizations and the extinction of much of the natural world is on the hori-
zon. The world’s people have spoken. Their message is clear. Time is running out. They
want you, the decision-makers, to act now.”



32 THE WORLD IS BURNING

Antonio Guterres, UN Secretary-General, said climate change was already “a matter
of life and death” for many countries. He added that the world is “nowhere near where it
needs to be” on the transition to a low-carbon economy.

Swedish student Greta Thunberg, is a 16-year-old who has launched a climate protest
movement in her country. She said, in a short but very clear speech after that of UN leader
Antonio Guterres: “Some people say that I should be in school instead. Some people say
that I should study to become a climate scientist so that I can ‘solve the climate crisis’. But
the climate crisis has already been solved. We already have all the facts and solutions.”

She added: “Why should I be studying for a future that soon may be no more, when
no one is doing anything to save that future? And what is the point of learning facts when
the most important facts clearly mean nothing to our society?”

Thunberg continued: “Today we use 100 million barrels of oil every single day. There
are no politics to change that. There are no rules to keep that oil in the ground. So we
can’t save the world by playing by the rules. Because the rules have to be changed.”

She concluded by saying that “since our leaders are behaving like children, we will have
to take the responsibility they should have taken long ago.”

1.5 Only 12 years left to limit climate change catas-
trophe

The world’s leading scientists met at the Forty-Eighth Session of the IPCC and First Joint
Session of Working Groups I, II, and III, 1-5 October 2018 in Inchon, Republic of Korea
and openly declared that civilization is on track for collapse because of reckless use of fossil
fuels, unless immediate action is taken to drastically cut the extraction and use of fossil
fuels.

The report finds that limiting global warming to 1.5°C would require “rapid and far-
reaching” transitions in land, energy, industry, buildings, transport, and cities. Global net
human-caused emissions of carbon dioxide would need to fall by about 45 percent from
2010 levels by 2030, reaching ‘net zero’ around 2050.

“It’s a line in the sand and what it says to our species is that this is the moment and
we must act now,” said Debra Roberts, a co-chair of the working group on impacts. “This
is the largest clarion bell from the science community and I hope it mobilizes people and
dents the mood of complacency.”

“We have presented governments with pretty hard choices. We have pointed out the
enormous benefits of keeping to 1.5C, and also the unprecedented shift in energy systems
and transport that would be needed to achieve that,” said Jim Skea, a co-chair of the
working group on mitigation. “We show it can be done within laws of physics and chemistry.
Then the final tick box is political will. We cannot answer that. Only our audience can -
and that is the governments that receive it.”

Bob Ward, of the Grantham Research Institute on Climate Change, said the final doc-
ument was “incredibly conservative” because it did not mention the likely rise in climate-
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Figure 1.19: A firefighter battles fire in California. The world is currently 1
degree Centigrade warmer than preindustrial levels.

Figure 1.20: A new study from the NGO Oxfam International found that the
world’s richest 1% are responsible for more than twice as much CO, pollution
as the poorest half of humanity. (Photo: isciencetimes.com)
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Figure 1.21: A law enforcement officer watches flames launch into the air as fire
continues to spread at the Bear fire in Oroville, California on September 9,
2020. (Photo: Josh Edelson/AFP via Getty Images). The giant fossil fuel cor-
porations are committing terrible crimes against ordinary citizens and against
the biosphere, but, like untouchable Mafia bosses, they are seldom brought to
justice.
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Figure 1.22: A MacGillivray’s Warbler found dead in Fairplay, Colorado on
Sept. 1, 2020. “It’s just terrible,” said Martha Desmond, a professor at the
New Mexico State University’s department of fish, wildlife and conservation
ecology, to CNN. “The number is in the six figures. Just by looking at the scope
of what we’re seeing, we know this is a very large event, hundreds of thousands
and maybe even millions of dead birds, and we’re looking at the higher end of
that.” The die-off of birds is probable a result of the 2020 wildfires that have
been devistating America’s west coast.
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Figure 1.23: Satellite images show that two important glaciers in the Antarctic
are sustaining rapid damage at their most vulnerable points, leading to the
breaking up of vital ice shelves with major consequences for global sea level
rise. Human-induced warming of our oceans and atmosphere because of the
increasing release of heat-trapping greenhouse gases is weakening the planet’s
ice shelves.
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Figure 1.24: Donald Trump speaks during a briefing on wildfires with local and
federal fire and emergency officials at Sacramento McClellan Airport in Mc-
Clellan Park, California on September 14, 2020. (Photo: Brendan Smialowski
/ AFP via Getty Images). “It’ll start getting cooler, you just watch.” That is
what President Donald Trump said during a televised summit in California fo-
cused on the catastrophic wildfires ripping through the state and other regions
of the western United States. Climate activist Kristin Urquiza commented:
“Trump is offering only conspiracy theories and weak excuses at a time when
the planet desperately needs coherent American leadership on climate. He is
unfit to lead.”
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Figure 1.25: Then-Republican presidential nominee Donald Trump holds a sign
supporting coal during a rally at Mohegan Sun Arena in Wilkes-Barre, Pa., on
Oct. 10, 2016.
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driven refugees or the danger of tipping points that could push the world on to an irre-
versible path of extreme warming.

Policymakers commissioned the report at the Paris climate talks in 2016, but since
then the gap between science and politics has widened. Donald Trump has promised to
withdraw the US - the world’s biggest source of historical emissions - from the accord.
Brazil’s president. Jair Bolsonaro, threatens to do the same and also open the Amazon
rainforest to agribusiness.

Suggestions for further reading

1. A. Gore, An Inconvenient Truth: The Planetary Emergency of Global Warming and
What We Can Do About It, Rodale Books, New York, (2006).

2. A. Gore, Earth in the Balance: Forging a New Common Purpose, Earthscan, (1992).

3. A.H. Ehrlich and P.R. Ehrlich, Farth, Thames and Methuen, (1987).

4. P.R. Ehrlich and A.H. Ehrlich, The Population FExplosion, Simon and Schuster,
(1990).

5. P.R. Ehrlich and A.H. Ehrlich, Healing the Planet: Strategies for Resolving the En-
vironmental Crisis, Addison-Wesley, (1991).

6. P.R. Ehrlich and A.H. Ehrlich, Betrayal of Science and Reason: How Anti-Environmental
Rhetoric Threatens our Future, Island Press, (1998).

7. P.R. Ehrlich and A.H. Ehrlich, One With Nineveh: Politics, Consumption and the
Human Future, Island Press, (2004).

8. D.H. Meadows, D.L. Meadows, J. Randers, and W.W. Behrens III, The Limits to
Growth: A Report for the Club of Rome’s Project on the Predicament of Mankind,
Universe Books, New York, (1972).

9. D.H. Meadows et al., Beyond the Limits. Confronting Global Collapse and Envision-
ing a Sustainable Future, Chelsea Green Publishing, Post Mills, Vermont, (1992).

10. D.H. Meadows, J. Randers and D.L. Meadows, Limits to Growth: the 30-Year Update,
Chelsea Green Publishing, White River Jct., VT 05001, (2004).

11. A. Peccei and D. Ikeda, Before it is Too Late, Kodansha International, Tokyo, (1984).

12. V.K. Smith, ed., Scarcity and Growth Reconsidered, Johns Hopkins University Press,
Baltimore, (1979).

13. British Petroleum, BP Statistical Review of World Energy, (published yearly).

14. R. Costannza, ed., Ecological Economics: The Science and Management of Sustain-
ability, Colombia University Press, New York, (1991).

15. J. Darmstadter, A Global Energy Perspective, Sustainable Development Issue Back-
grounder, Resources for the Future, (2002).

16. D.C. Hall and J.V. Hall, Concepts and Measures of Natural Resource Scarcity, Journal
of Environmental Economics and Management, 11, 363-379, (1984).

17. M.K. Hubbert, Energy Resources, in Resources and Man: A Study and Recommen-
dations, Committee on Resources and Man, National Academy of Sciences, National
Research Council, W.H. Freeman, San Francisco, (1969).



40

18.

19.

20.
21.

22.

23.

24.

25.
26.

27.
28.

29.

30.

31.
32.

33.
34.
35.
36.
37.
38.

39.

40.

41.

THE WORLD IS BURNING

Intergovernmental Panel on Climate Change, Climate Change 2001: The Scientific
Basis, IPCC, (2001).

J.A. Krautkraemer, Nonrenewable Resource Scarcity, Journal of Economic Literature,
36, 2065-2107, (1998).

N. Stern et al., The Stern Review, www.sternreview.org.uk, (2006).

T.M. Swanson, ed., The Economics and Ecology of Biodiversity Decline: The Forces
Driving Global Change, Cambridge University Press, (1995).

P.M. Vitousek, H.A. Mooney, J. Lubchenco and J.M. Melillo, Human Domination of
Earth’s Ecosystems, Science, 277, 494-499, (1997).

World Resources Institute, World Resources 200-2001: People and Ecosystems: The
Fraying Web of Life, WRI, Washington D.C., (2000).

A. Sampson, The Seven Sisters: The Great Oil Companies of the World and How
They Were Made, Hodder and Staughton, London, (1988).

D. Yergin, The Prize, Simon and Schuster, New York, (1991).

M.B. Stoft, Oil, War and American Security: The Search for a National Policy on
Oil, 1941-1947, Yale University Press, New Haven, (1980).

J. Stork, Middle East Oil and the Energy Crisis, Monthly Review, New York, (1976).
F. Benn, Oil Diplomacy in the Twentieth Century, St. Martin’s Press, New York,
(1986).

K. Roosevelt, Countercoup: The Struggle for the Control of Iran, McGraw-Hill, New
York, (1979).

E. Abrahamian, Iran Between Two Revolutions, Princeton University Press, Prince-
ton, (1982).

J.M. Blair, The Control of Oil, Random House, New York, (1976).

M.T. Klare, Resource Wars: The New Landscape of Global Conflict, Owl Books
reprint edition, New York, (2002).

H. Mejcher, Imperial Quest for Oil: Iraq, 1910-1928, Ithaca Books, London, (1976).
P. Sluglett, Britain in Iraq, 1914-1932, Ithaca Press, London, (1976).

D.E. Omissi, British Air Power and Colonial Control in Iraq, 1920-1925, Manchester
University Press, Manchester, (1990).

V.G. Kiernan, Colonial Empires and Armies, 1815-1960, Sutton, Stroud, (1998).

R. Solh, Britain’s 2 Wars With Iraq, Ithaca Press, Reading, (1996).

D. Morgan and D.B. Ottaway, In Iragi War Scenario, Oil is Key Issue as U.S.
Drillers Eye Huge petroleum Pool, Washington Post, September 15, (2002).

C.J. Cleveland, Physical and Economic Aspects of Natural Resource Scarcity: The
Cost of Oil Supply in the Lower 48 United States 1936-1987, Resources and Energy
13, 163-188, (1991).

C.J. Cleveland, Yield Per Effort for Additions to Crude Oil Reserves in the Lower
48 States, 1946-1989, American Association of Petroleum Geologists Bulletin, 76,
948-958, (1992).

M.K. Hubbert, Technique of Prediction as Applied to the Production of Oil and Gas,
in NBS Special Publication 631, US Department of Commerce, National Bureau of
Standards, (1982).



1.5.

42.

43.

44.

45.

46.

A7.

48.

49.

50.

o1.

52.

93.

o4.

95.

56.
57.

28.

99.
60.

61.

62.

63.

ONLY 12 YEARS LEFT TO LIMIT CLIMATE CHANGE CATASTROPHE 41

L.F. Ivanhoe, Oil Discovery Indices and Projected Discoveries, Oil and Gas Journal,
11, 19, (1984).

L.F. Ivanhoe, Future Crude Oil Supplies and Prices, Oil and Gas Journal, July 25,
111-112, (1988).

L.F. Ivanhoe, Updated Hubbert Curves Analyze World Oil Supply, World Oil, Novem-
ber, 91-94, (1996).

L.F. Ivanhoe, Get Ready for Another Oil Shock!, The Futurist, January-February,
20-23, (1997).

Energy Information Administration, International Energy Outlook, 2001, US Depart-
ment of Energy, (2001).

Energy Information Administration, Caspian Sea Region, US Department of Energy,
(2001).

National Energy Policy Development Group, National Energy Policy, The White
House, (http://www.whitehouse.gov/energy/), (2004).

M. Klare, Bush-Cheney Energy Strategy: Procuring the Rest of the World’s Qil, For-
eign Policy in Focus, (Interhemispheric Resource Center/Institute for Policy Stud-
ies/SEEN), Washington DC and Silver City NM, January, (2004).

IEA, CO2 from Fuel Combustion Fact-Sheet, International Energy Agency, (2005).
H. Youguo, China’s Coal Demand Outlook for 2020 and Analysis of Coal Supply
Capacity, International Energy Agency, (2003).

R.H. Williams, Advanced Energy Supply Technologies, in World Energy Assess-
ment: Energy and the Challenge of Sustainability, UNDP, (2000).

H. Lehmann, Energy Rich Japan, Institute for Sustainable Solutions and Innovations,
Achen, (2003).

D. King, Climate Change Science: Adapt, Mitigate or Ignore, Science, 303 (5655),
pp. 176-177, (2004).

S. Connor, Global Warming Past Point of No Return, The Independent, (116 Septem-
ber, 2005).

D. Rind, Drying Out the Tropics, New Scientist (6 May, 1995).

J. Patz et al., Impact of Regional Climate Change on Human Health, Nature, (17
November, 2005).

M. McCarthy, China Crisis: Threat to the Global Environment, The Independent,
(19 October, 2005).

L.R. Brown, The Twenty-Ninth Day, W.W. Norton, New York, (1978).

W.V. Chandler, Materials Recycling: The Virtue of Necessity, Worldwatch Paper 56,
Worldwatch Institute, Washington D.C, (1983).

W.C. Clark and others, Managing Planet Earth, Special Issue, Scientific American,
September, (1989).

B. Commoner, The Closing Circle: Nature, Man and Technology, Bantam Books,
New York, (1972).

C. Flavin, Slowing Global Warming: A Worldwide Strategy, Worldwatch Paper 91,
Worldwatch Institute, Washington D.C., (1989).



42

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.
84.

85.

THE WORLD IS BURNING

J.R. Frisch, Energy 2000-2020: World Prospects and Regional Stresses, World Energy
Conference, Graham and Trotman, (1983).

J. Gever, R. Kaufmann, D. Skole and C. Vorosmarty, Beyond Qil: The Threat to
Food and Fuel in the Coming Decades, Ballinger, Cambridge MA, (1986).

J. Holdren and P. Herrera, Energy, Sierra Club Books, New York, (1971).

N. Myers, The Sinking Ark, Pergamon, New York, (1972).

National Academy of Sciences, Energy and Climate, NAS, Washington D.C., (1977).
W. Ophuls, Ecology and the Politics of Scarcity, W.H. Freeman, San Francisco,
(1977).

A. Peccei, The Human Quality, Pergamon Press, Oxford, (1977).

A. Peccei, One Hundred Pages for the Future, Pergamon Press, New York, (1977).
E. Pestel, Beyond the Limits to Growth, Universe Books, New York, (1989).

C. Pollock, Mining Urban Wastes: The Potential for Recycling, Worldwatch Paper
76, Worldwatch Institute, Washington D.C., (1987).

S.H. Schneider, The Genesis Strateqy: Climate and Global Survival, Plenum Press,
(1976).

P.B. Smith, J.D. Schilling and A.P. Haines, Introduction and Summary, in Draft
Report of the Pugwash Study Group: The World at the Crossroads, Berlin, (1992).
World Resources Institute, World Resources, Oxford University Press, New York,
(published annually).

J.E. Young, John E., Mining the Earth , Worldwatch Paper 109, Worldwatch Insti-
tute, Washington D.C., (1992).

J.R. Craig, D.J. Vaughan and B.J. Skinner, Resources of the Farth: Origin, Use and
Environmental Impact, Third Edition, Prentice Hall, (2001).

W. Youngquist, Geodestinies: The Inevitable Control of Earth Resources Over Na-
tions and Individuals, National Book Company, Portland Oregon, (1997).

M. Tanzer, The Race for Resources. Continuing Struggles Over Minerals and Fuels,
Monthly Review Press, New York, (1980).

C.B. Reed, Fuels, Minerals and Human Survival, Ann Arbor Science Publishers Inc.,
Ann Arbor Michigan, (1975).

A.A. Bartlett, Forgotten Fundamentals of the Energy Crisis, American Journal of
Physics, 46, 876-888, (1978).

N. Gall, We are Living Off Our Capital, Forbes, September, (1986).

M. Anklin et al., Climate instability during the last interglacial period recorded in the
GRIP ice core. Nature 364, 15 July: 203-207, (1993).

O. J. Blanchard and S. Fischer,Lectures on Macroeconomics. Cambridge, Mass.:
MIT Press. (1989).



Chapter 2

THE TRANSITION TO 100%
RENEWABLE ENERGY

2.1 Quick action is needed to save the long-term fu-
ture

The worst effects of catastrophic climate change lie in the distant future, a century or even
many centuries from the present; but disaster can only be avoided if quick action is taken.
The nations of the world must act immediately to reduce and eventually stop the use of
fossil fuels and the destruction of forests. If decisive action is not taken within the next
few decades, feedback loops will make human intervention useless. These feedback loops
include the albedo effect, the methane hydrate feedback loop, and the fact as tropical
forests become drier, they become vulnerable to fires ignited by lightning. These fires
accelerate the drying, and thus a feed-back loop is formed.

As time passes, and as the disastrous consequences of climate change become more
apparent, the political will required for action will increase; but by that time it may be
too late. We are rapidly approaching several crucial tipping points.

At present, the average global rate of use of primary energy is roughly 2 kW, per person.
In North America, the rate is 12 kW, per capita, while in Europe, the figure is 6 kW,.
In Bangladesh, it is only 0.2 kW,. This wide variation implies that considerable energy
savings are possible, through changes in lifestyle, and through energy efficiency.
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Emissions from burning all known reserves
of coal, oil and natural gas.

/ CARBON BUBBLE
K

> carbon budget
This 1s how much CO2 can be emitted until 2050
and still give a reasonable chance of staying
below 2 degrees Celsius of global warming.

Figure 2.1: The Carbon Bubble according to data by the Carbon Tracker Initia-
tive 2013. Uploaded by Mueller Felix. [CC BY-SA 3.0], Wikimedia Commons.
In order to avoid tipping points that will make human attempts to avoid catas-
trophic climate change useless, we must leave most of the known fossil fuel
reserves in the ground!

2.2 Is the transition to 100% renewable energy possi-
ble?

Remaining reserves and rates of use of fossil fuels

Reserves | 2005 rate of use | Years remaining

Coal 780 TWy 3.5 TW 217 years
Oil 250 TWy 6.0 TW 42 years
Natural gas | 250 TWy 3.7 TW 68 years

Total 1260 TWy 13.2 TW (95 years)
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Year Demand | Population | Per Capita

1980 9.48 TW 4.45 bil. 2.13 kW

1985 10.3 TW 4.84 bil. 2.11 kW

1990 11.6 TW 5.99 bil. 2.20 kW

1995 12.3 TW 5.68 bil. 2.16 kW

2003 141 TW 6.30 bil. 2.23 kW

2010 171 TW 6.84 bil. 2.50 kW

2015 189 TW 7.23 bil. 2.58 kW

2020 20.5 TW 7.61 bil. 2.70 kW

2025 22.3 TW 7.91 bil. 2.82 kW

2030 24.2 TW 8.30 bil. 2.93 kW

If we ask whether the transition to 100% renewable energy is possible, the answer is
very simple: It is not only possible; it is inevitable! This is because the supply of fossil fuels
is finite, and at the present rate of use they will be exhausted in less than a century. While
the transition to 100% renewables is inevitable, the vitally important point to remember
is that if we are to avoid disaster, the transition must come quickly.

In this book, we will use kilowatts (kW), megawatts (MW) and terawatts (TW) as the
units in which we discuss the rate of use of energy. A megawatt is equal to a thousand
kilowatts or a million watts. A terawatt is equal to a thousand megawatts, or a million
kilowatts or a billion (1,000,000,000) watts. A citizen of the European Union uses energy
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Figure 2.2: A map of the world showing per capita rates of energy use.

at the rate of about 6 kilowatts, while in North America, the rate of energy use is double
that amount. The global average rate of energy use is a little over 2 kilowatts. Since
there are now 7.5 billion people in the world, our present rate of energy use is roughly 15
terawatts,

The total available energy from fossil fuels can be measured in terawatt.years (TWy).
Rough estimates of global coal reserves of coal, oil and natural gas are given by the table
shown above.

The present rate of use of fossil fuels is greater than the 2005 rate shown in the table,
and the remaining reserves are smaller than those shown. It is assumed that as oil becomes
exhausted, coal will be converted into liquid fuels, as was done in Germany during World
War II.

A second table, shown below, illustrates the historical and projected total global energy
demand as a function of time between 1980 and 2030. In this slightly out-of-date table,
the last year using historical data is 2003, later years being estimates based on projections.

Notice that the per capita energy use is almost constant. Our rapidly growing demand
for energy is primarily the result of the world’s rapidly growing population of humans.
It would be wise to stabilize human populations because of the threat of human-caused
ecological catastrophes and the danger of an extremely large-scale famine, involving billions
of people rather than millions. Such a famine is threatened because growing populations
require a growing food supply, climate changes threaten agriculture through droughts,
melting glaciers and loss of agricultural land. The end of the fossil fuel era will also mean
the end of high-yield petroleum.based agriculture.

The rate of growth of renewable energy

There is reason for hope that even the high energy demands show in the second table can
be met by renewables. The basis of this hope can be found in the extremely high present
rate of growth of renewable energy, and in the remarkable properties of exponential growth.
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Figure 2.3: Energy use per capita by country (World Bank data)

According to figures recently released by the Earth Policy Institute, the global installed
photovoltaic capacity is currently able to deliver 242,000 megawatts, and it is increasing
at the rate of 27.8% per year. Wind energy can now deliver 370,000 megawatts, and it is
increasing at the rate of roughly 20% per year.

Because of the astonishing properties of exponential growth, we can calculate that if
these growth rates are maintained, renewable energy can give us 24.8 terawatts within only
15 years! This is far more than the world’s present use of all forms of energy.

2.3 Renewables are now much cheaper than fossil fu-
els!

According to an article written by Megan Darby and published in The Guardian on 26
January, 2016, “Solar power costs are tumbling so fast the technology is likely to fast
outstrip mainstream energy forecasts.

“That is the conclusion of Oxford University researchers, based on a new forecasting
model published in Research Policy{'|

“Commercial prices have fallen by 58% since 2012 and by 16

“Since the 1980s, panels to generate electricity from sunshine have got 10% cheaper
each year. That is likely to continue, the study said, putting solar on course to meet 20%
of global energy needs by 2027.” ’

Solar energy

Unlike the burning of fossil fuels, renewables like solar energy do not release pollutants
into the atmosphere. In China. public opinion has shifted in favor of renewables because
of air pollution in cities.

Thttp://www.sciencedirect.com /science/article/pii/S0048733315001699
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Figure 2.5: Driven by falling prices, new solar installations in the United States
are increasing rapidly. The acronym ITC stands for Solar Investment Tax
Credit. Commercial prices have fallen by 58% since 2012 and by 16% in the
last year

Figure 2.6: Air pollution from the burning of coal has become a serious problem
in China. This problem has helped to shift Chinese public opinion away from
the burning of coal and towards renewables. China has now become a major
manufacturer of photovoltaic cells.
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Photovoltaic cells

The price of solar photovoltaic panels has declined 99 percent over the last four decades,
from $74 a watt in 1972 to less than 70 cents a watt in 2014.

Between 2009 and 2014, solar panel prices dropped by three fourths, helping global PV
installations grow 50 percent per year.

Deutsche Bank notes that as of early 2014, solar PV was already competitive with aver-
age residential, commercial or industrial electricity rates in 14 countries, and in California
- even without subsidies. By late 2014 there were nearly 600,000 individual PV systems in
the United States, almost twice as many as in 2012. This number may well pass 1 million
in 2016.

In 2013, just 12 percent of U.S homebuilders offered solar panels as an option for new
single-family homes. More than half of them anticipate doing so by 2016. Four of the top
five U.S. home construction firms - DR Horton, Lennar Corp, PulteGroup and KB Home
- now automatically include solar panels on every new house in certain markets.

In 2007 there were only 8,000 rooftop solar installations in coal-heavy Australia; now
there are over a million.

Saudi Arabia has 41,000 megawatts of solar PV operating, under construction and
planned - enough to generate up to two thirds of the country’s electricity.

For the roughly 1.3 billion people without access to electricity, it is now often cheaper
and more efficient simply to install solar panels rooftop-by-rooftop than to build a central
power plant and transmission infrastructure.

Wind energy

Over the past decade, world wind power capacity grew more than 20 percent a year, its
increase driven by its many attractive features, by public policies supporting its expansion,
and by falling costs.

By the end of 2014, global wind generating capacity totaled 369,000 megawatts, enough
to power more than 90 million U.S. homes. Wind currently has a big lead on solar PV,
which has enough worldwide capacity to power roughly 30 million U.S. homes.

China is now generating more electricity from wind farms than from nuclear plants, and
should have little trouble meeting its official 2020 wind power goal of 200,000 megawatts.
For perspective, that would be enough to satisfy the annual electricity needs of Brazil.

In nine U.S. states, wind provides at least 12 percent of electricity. lowa and South
Dakota are each generating more than one quarter of their electricity from wind.

In the Midwestern United States, contracts for wind power are being signed at a price
of 2.5 cents per kilowatt-hour (kWh), which compares with the nationwide average grid
price of 10-12 cents per kWh.

Although a wind farm can cover many square miles, turbines occupy little land. Coupled
with access roads and other permanent features, a wind farm’s footprint typically comes
to just over 1 percent of the total land area covered by the project.
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Wind energy yield per acre is off the charts. For example, a farmer in northern lowa
could plant an acre in corn that would yield enough grain to produce roughly $1,000 worth
of fuel-grade ethanol per year, or the farmer could put on that same acre a turbine that
generates $300,000 worth of electricity per year. Farmers typically receive $3,000 to $10,000
per turbine each year in royalties. As wind farms spread across the U.S. Great Plains, wind
royalties for many ranchers will exceed their earnings from cattle sales.

The problem of intermittency

Many forms of renewable energy encounter the problem of intermittency. For example, on
windy days, Denmark’s windmills generate more than enough electricity to meet the needs
of the country, but on days when the wind is less strong, the electrical energy generated is
insufficient. Denmark solves this problem by selling surplus electrical power to Germany
on windy days, and buying power from hydroelectric-rich Norway on less windy days.
The problem of intermittency can alternatively be solved by pumping water to uphill
reservoirs when the wind is strong, and letting the stored water drive turbines when the
wind is weak. The problem of intermittency can also be solved with lithium ion storage
batteries, by splitting water into hydrogen and oxygen, or by using other types of fuel cells.

Developing countries: No need for grids

When cell phones came into general use, developing countries with no telephone networks
were able to use the new technology through satellites, thus jumping over the need for
country-wide telephone lines. Similarly, village solar or wind installations in the developing
countries can supply power locally, bypassing the need for a grid.

2.4 An economic tipping point

Renewables are now cheaper than fossil fuels

Solar energy and wind energy have recently become cheaper than fossil fuels. Thus a
tipping point has been passed. From now on, despite frantic efforts of giant fossil fuel
corporations to prevent it from happening, the transition to 100% renewable energy will
be driven by economic forces alone.

Subsidies to the fossil fuel industry

http://www.imf.org/en/News/Articles/2015/09/28/04/53 /sonew(070215a
http://priceofoil.org /fossil-fuel-subsidies/
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2.5 An unprecedented investment opportunity

Investment in electric vehicles

On July 5, 2017, the Volvo Car Group made the following announcement: [

“Volvo Cars, the premium car maker, has announced that every Volvo it launches from
2019 will have an electric motor, marking the historic end of cars that only have an internal
combustion engine (ICE) and placing electrification at the core of its future business.

“The announcement represents one of the most significant moves by any car maker to
embrace electrification and highlights how over a century after the invention of the internal
combustion engine electrification is paving the way for a new chapter in automotive history.

“’This is about the customer,” said Hakan Samuelsson, president and chief executive.
"People increasingly demand electrified cars and we want to respond to our customers’
current and future needs. You can now pick and choose whichever electrified Volvo you
wish.’

“Volvo Cars will introduce a portfolio of electrified cars across its model range, embrac-
ing fully electric cars, plug in hybrid cars and mild hybrid cars.

“It will launch five fully electric cars between 2019 and 2021, three of which will be
Volvo models and two of which will be high performance electrified cars from Polestar,
Volvo Cars’ performance car arm. Full details of these models will be announced at a later
date.”

The electric vehicle investment opportunity was also illustrated by the 2017 vote of
Germany’s Bundesrat to ban the manufacture of internal combustion engines after 2030 |

The article announcing the vote adds that “It’s a strong statement in a nation where
the auto industry is one of the largest sectors of the economy; Germany produces more
automobiles than any other country in Europe and is the third largest in the world. The
resolution passed by the Bundesrat calls on the European Commission (the executive arm
of the European Union) to ’evaluate the recent tax and contribution practices of Member
States on their effectiveness in promoting zero-emission mobility,” which many are taking
to mean an end to the lower levels of tax currently levied on diesel fuel across Europe.”

France plans to end the sale of vehicles powered by gasoline and diesel by 2040, envi-
ronment minister Nicolas Hulot announced recently.

Hulot made the announcement on Thursday, June 13, 2017, in Paris as he launched
the country’s new Climate Plan to accelerate the transition to clean energy and to meet
its targets under the Paris climate agreement.

To ease the transition, Hulot said the French government will offer tax incentives to
replace fossil-fuel burning cars with clean alternatives.

Furthermore, the government of India has recently announced its intention to only

Zhttps://www.media.volvocars.com/global /en-gb/media/pressreleases /210058 /volvo-cars-to-go-all-
electric

3https://arstechnica.com/cars/2016/10/germanys-bundesrat-votes-to-ban-the-internal-combustion-
engine-by-2030/
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nave electric vehicles by QOS(ﬂ This hugely ambitious plan was announced during the
2017 Confederation of Indian Industry Annual Session. Besides the avoidance of climate
change, which might make many regions of India uninhabitable, the motive for replacing
28 million combustion engine vehicles by electric ones was the severe air pollution from
which India suffers. Severe air pollution also motivates efforts by the government of China
to promote the transition to electric vehicles.

The governments of Norway and the Netherlands have taken steps towards banning
the internal combustion engin(ﬂ Both the upper and lower houses of the Netherlands’
government voted to ban cars driven by internal combustion engines by 2025, the same
year in which Norway plans to sell nothing but zero-emission vehicles.

In a report commissioned by the investment bankers Cowan & Co, managing director
and senior research analyst Jeffrey Osborne, predicted that electric vehicles will cost less
than gasoline-powered cars by the early- to mid-2020s due to falling battery prices as well
as the costs that traditional carmakers will incur as they comply to new fuel-efficiency
standards. Osbourne pointed out that a number of major car brands are hopping onto the
electric bandwagon to compete in a space carved out by industry disrupter, Tesla.

“We see the competitive tides shifting in 2019 and beyond as European [car makers]
roiled by the diesel scandal and loss of share to Tesla in the high margin luxury segment
step on the gas and accelerate the pace of EV introductions”, he wrote.

Bloomberg New Energy Finance reported similar predictions: “Falling battery costs
will mean electric vehicles will also be cheaper to buy in the U.S. and Europe as soon as
2025,” the report said. “Batteries currently account for about half the cost of EVs, and
their prices will fall by about 77 percent between 2016 and 2030.”

In October, 2017, General Motors unveiled plans to roll out 20 new entirely electric car
models by 2023, with two of the new EVs coming out in the next 18 months. Meanwhile,
Ford announced the creation of ”Team Edison,” intended to accelerate the company’s EV
development and partnership work. The name, is “seemingly in direct response to Elon
Musk’s Tesla, which recently surpassed Ford’s market capitalization.”

Tesla’s Chairman, highly successful inventor and entrepreneur Elon Musk, has made
massive investments in factories manufacturing electric vehicles, improved lithium ion stor-
age cells, and photovoltaic panels, as will be discussed in Chapter 2.

Investment in wind turbine energy

In Denmark, the wind turbine industry contributes substantially to the country’s positive
balance of payments. According to Wikipedia, “The Danish wind turbine industry is the
world’s largest. Around 90% of the national output is exported, and Danish companies
accounted for 38% of the world turbine market in 2003, when the industry employed some
20,000 people and had a turnover of around 3 billion euro.”

4https://www.greentechmedia.com /articles /read /what-country-will-become-the-first-to-ban-internal-
combustion-cars

Shttp://www.prnewswire.com /news-releases/the-dutch-revolution-in-smart-charging-of-electric-
vehicles-597268791.html
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Denmark’s two largest wind turbine manufacturers are Vestas and Simiens Wind Power.
Vestas employs more that 21000 people globally. In February 2016, Vestas got its largest
order of 1,000 MW (278 x 3.6 MW) for the Fosen project near Trondheim in Norway. It
costs DKK 11 billion, and should deliver 3.4 TWh per year.

In 2015 Siemens Wind had a combined market share of 63% of European offshore wind
turbines (nearly 75% in 2009 by capacity and number). In 2011, Siemens Wind Power had
6.3% share of the world wind turbine market, and was the second largest in 2014.

In many countries, including Australia, Canada, Denmark, Germany, India, The Nether-
lands, United Kingdom, and United States, wind turbine cooperatives have sprung up. In
these cooperatives, communities share the costs and profits of wind turbine projects. For
example, the Hepburn Wind Project in Victoria, Australia, owns two 2MW wind turbines
which produce enough power for 2,300 households.

Investment in solar energy

Global retinues from solar photovoltaic installations are expected to reach $1.2 trillion
between the present and 2024 according to a recent articld’]

Another articleﬂ states that “The global electric power industry is evolving into a model
that offers more diversity, both in terms of generation and in the ownership of generation
assets, and solar PV is one technology at the head of this change. Following years of
unsustainable pricing and oversupply, demand for solar PV systems has finally caught up,
with 2015 expected to be the year when the global solar PV market shifts and starts to
compete with other technologies. According to a recent report from Navigant Research,
global revenue from solar PV installations is expected to total more than $1.2 trillion from
2015 to 2024.”

2.6 For creating jobs, renewables beat fossil fuels

Here are some excerpts from a 2016 report issued by the Solar Foundation:

e One out of every 50 new jobs added in the United States in 2016 was created by the
solar industry, representing 2 percent of all new jobs.

e Solar jobs in the United States have increased at least 20 percent per year for the
past four years, and jobs have nearly tripled since the first Solar Jobs Census was
released in 2010.

e Over the next 12 months, employers surveyed expect one out of every 50 new jobs
added in the United States in 2016 was created by the solar industry, representing 2
percent of all new jobs.

Shttps://cleantechnica.com/2016/01/25/global-revenue-solar-pv-installations-expected-reach-1-2-
trillion/

Thttp://www.navigantresearch.com/newsroom/global-revenue-from-solar-pv-installations-is-expected-
to-total-more-than-1-2-trillion-from-2015-t0-2024
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e In 2016, the five states with the most solar jobs were California, Massachusetts,
Texas, Nevada, and Florida.

e The solar industry added $84 billion to the US GDP in 201t to see total solar industry
employment increase by 10 percent to 286,335 solar workers.

e The solar industry added $84 billion to the US GDP in 2016.

2.7 The Stern Review

Background of the Stern Review

The Stern Review on the Economics of Climate Change is a 700 page document com-
missioned by the government of the United Kingdom and released on 30 October, 2006.
The research behind this report was conducted by a team led by Nicolas Stern (Baron
Stern of Brentford), chair of the Grantham Research Institute on Climate Change and the
Environment.

The Stern Review discusses the catastrophic climate change which will result if prompt
action is not taken, and it proposes that 1% of global GDP be used annually to prevent
such disasters. In 2014, the global GDP was estimated to be 77.9 trillion dollars, so that
the 1% investment in renewable energy recommended by Lord Stern and his research team
would have amounted to nearly a trillion dollars.

Excerpts from the Stern Review Executive Summary are given in Appendix B
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Chapter 3

THE HISTORY OF CLIMATE
SCIENCE

3.1 John Tyndall

Tyndall’s early life in Ireland

John Tyndall (1820-1893) was an important pioneer of climate science. He was born in
Ireland, and as a young man worked as a surveyor for railway companies. In an era of
rapid railway expansion, it was lucrative work.

Study of experimental physics in Germany

Later, when the railway building work slackened, he became a teacher of mathematics
and surveying at Queenwood College. At the college, Tyndall became the close friend
of Edward Frankland, who was later knighted for founding the field of organo-metallic
chemistry. The two friends decided that they needed further education in experimental
physics, and that this could only be obtained in Germany. Accordingly, they enrolled at
the University of Marburg where they studied under the famous experimental physicist
Robert Bunsen, as well as Professor Heinrich Gustav Magnus.

Professor of physics at the Royal Institution

Returning to England, Tyndall used his experimental proficiency to study the phenomenon
of diamagnetism, and its relationship to the arrangement of molecules in diamagnetic
materials. This work brought him to the favorable attention of Michael Faraday, the
Director of the Royal Institution. Faraday appointed Tyndall as Professor of Physics at
the Royal Institution. It was here that Tyndall performed his pioneering experiments
which led to his discovery of infrared radiation, and to his measurements of the absorption
of radiation by many gases that are found in the earth’s atmosphere. He studied many
gases, including water vapor, carbon dioxide, methane, oxygen and nitrogen, and concluded
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that water vapor is the strongest absorber of infrared radiation. His experiments required
great skill and dexterity, in addition to scientific understanding.

Books by John Tyndall

Tyndall, J. (1860), The glaciers of the Alps, Being a narrative of excursions and
ascents, an account of the origin and phenomena of glaciers and an exposition of
the physical principles to which they are related, (1861 edition) Ticknor and Fields,
Boston

Tyndall, J. (1862), Mountaineering in 1861. A wvacation tour, Longman, Green,
Longman, and Roberts, London

e Tyndall, J. (1865), On Radiation: One Lecture, (40 pages)
e Tyndall, J. (1868), Heat : A mode of motion, (1869 edition) D. Appleton, New York
e Tyndall, J. (1869), Natural Philosophy in Easy Lessons (180 pages) (a physics book

intended for use in secondary schools)

Tyndall, J. (1870), Faraday as a discoverer, Longmans, Green, London

Tyndall, J. (1870), Three Scientific Addresses by Prof. John Tyndall (75 pages)
Tyndall, J. (1870), Notes of a Course of Nine Lectures on Light (80 pages)

Tyndall, J. (1870), Notes of a Course of Seven Lectures on Electrical Phenomena
and Theories (50 pages)

Tyndall, J. (1870), Researches on diamagnetism and magne-crystallic action: includ-
ing the question of diamagnetic polarity, (a compilation of 1850s research reports),
Longmans, Green, London

e Tyndall, J. (1871), Hours of exercise in the Alps, Longmans, Green, and Co., London
e Tyndall, J. (1871), Fragments of Science: A Series of Detached Essays, Lectures,

and Reviews, (1872 edition), Longmans, Green, London

Tyndall, J. (1872), Contributions to Molecular Physics in the Domain of Radiant
Heat, (a compilation of 1860s research reports), (1873 edition), D. Appleton and
Company, New York

Tyndall, J. (1873), The forms of water in clouds & rivers, ice & glaciers, H. S. King
&Co., London

e Tyndall, J. (1873), Siz Lectures on Light (290 pages)
e Tyndall, J. (1876), Lessons in Electricity at the Royal Institution (100 pages), (in-

tended for secondary school students)

Tyndall, J. (1878), Sound; delivered in eight lectures, (1969 edition), Greenwood
Press, New York

Tyndall, J. (1882), Essays on the floating matter of the air, in relation to putrefaction
and infection, D. Appleton, New York

Tyndall, J. (1887), Light and electricity: notes of two courses of lectures before the
Royal institution of Great Britain, D. Appleton and Company, New York

Tyndall, J. (1892), New Fragments (miscellaneous essays for a broad audience), D.
Appleton, New York
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Figure 3.1: Jean Baptiste Joseph Fourier (1768-1830), French mathematician
and natural philosopher, did groundbreaking work in mathematics and the
theory of heat. He was the first to propose that the Earth’s atmosphere acts
to raise the planet’s temperature.
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Figure 3.2: Eunice Newton Foote (1819-1888) was the first person to perform
measurements on the absorption of radiation by CO,. Since she worked in the
United States and published her results there, John Tyndall did not know of
her work
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Figure 3.3: John Tyndall (1820-1893) was a physicist who discovered, among
many other things, infrared radiation. Because of his studies of the absorption
of radiation by CO, and many other gases, he is considered to be an important
pioneer of climate science.
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Figure 3.4: Tyndall’s experiment for measuring the absorption of radiation by
various gases. It required tremendous dexterity, as well as experimental un-
derstanding.

Figure 3.5: The Royal Institution building on Albemarle Street, London, circa
1838. Queen Victoria’s husband, Prince Albert, often attended lectures there
together with his sons.
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Figure 3.6: Tyndall lecturing at the Royal Institution.
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3.2 Svante Arrhenius

Svante Augustus Arrhenius was born in Wik Castle, Sweden in 1859, the son of Svante
Gustav and Carolina Thunberg Arrhenius. He was a child prodigy, who without encour-
agement from his parents, taught himself to read at the age of 3. As a very young child,
he also became an arithmetical prodigy by watching his father add numbers in his account
books.

Arrhenius started research at the University of Uppsala, but he was dissatisfied with the
instruction in physics and chemistry. In 1881 he moved to the Swedish Academy of Sciences
in Stockholm. There he produced a Ph.D. dissertation which focused on conductivity of
electrolytes. The dissertation was so contrary to the chemical ideas of the time that it was
accepted only grudgingly by the committee judging it, and Arrhenius was only granted
a 4th class degree. Nevertheless, the 56 propositions put forward in the dissertation are
universally accepted today, almost entirely without modification, and they won Arrhenius
the 1903 Nobel Prize in Chemistry.

Michael Faraday (1791-1867) had previously shown that charged particles, which he
named “ions”, could carry an electrical current through a solution. Arrhenius developed
Faraday’s concept of ions by demonstrating that when salts are dissolved in water, ions are
present even without an electrical current. He also defined acids to be substances which
produce solutions in which H' ions predominate, while in bases, when dissolved, produce
solutions in which OH™ ions predominate.

In chemical reaction theory, Arrhenius introduced the idea of an activation energy, E,,
which can be thought of as the height of an energy barrier which must be surmounted in
order for the reaction to take place. Thus most chemical reactions become more proba-
ble when the temperature T is raised, since the rapid motion of the reactants at higher
temperatures can supply the energy needed to overcome the reaction barrier F,. Arrhe-
nius connected the concept of activation energy with the statistical mechanics of Ludwig
Boltzmann (1844-1906) by means of his famous equation:

E= A e—Ea/RT

In the Arrhenius equation, k is the reaction rate, A is a constant proportional to the
frequency of reactant collisions with the proper orientation, 7" is the absolute temperature,
and R is the constant that appears in the equation of state of a perfect gas, PV = nRT.

Climate science

Wikipedia states that “In developing a theory to explain the ice ages, Arrhenius, in 1896,
was the first to use basic principles of physical chemistry to calculate estimates of the
extent to which increases in atmospheric carbon dioxide (CO2) will increase Earth’s surface
temperature through the greenhouse effect.

“These calculations led him to conclude that human-caused CO2 emissions, from fossil-
fuel burning and other combustion processes, are large enough to cause global warming.
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Figure 3.7: Svante Arrhenius (1859-1927) was one of the main founders of phys-
ical chemistry and a pioneer of climate science. A child prodigy, he taught
himself to read and to calculate at the age of three. He was related to climate
activist Greta Thunberg, and Greta’s father, Svante Thunberg, is named after
him. Arrhenius received the Nobel Prize in Chemistry in 1903 for work that
he had done much earlier when he was writing his doctoral dissertation.
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This conclusion has been extensively tested, winning a place at the core of modern climate
science.

“Arrhenius, in this work, built upon the prior work of other famous scientists, including
Joseph Fourier, John Tyndall and Claude Pouillet. Arrhenius wanted to determine whether
greenhouse gases could contribute to the explanation of the temperature variation between
glacial and inter-glacial periods. Arrhenius used infrared observations of the moon - by
Frank Washington Very and Samuel Pierpont Langley at the Allegheny Observatory in
Pittsburgh - to calculate how much of infrared (heat) radiation is captured by CO2 and
water (H20) vapour in Earth’s atmosphere...

“Based on information from his colleague Arvid Hogbom, Arrhenius was the first per-
son to predict that emissions of carbon dioxide from the burning of fossil fuels and other
combustion processes were large enough to cause global warming. In his calculation Ar-
rhenius included the feedback from changes in water vapor as well as latitudinal effects,
but he omitted clouds, convection of heat upward in the atmosphere, and other essential
factors. His work is currently seen less as an accurate quantification of global warming than
as the first demonstration that increases in atmospheric CO2 will cause global warming,
everything else being equal.”

Some quotations from Arrhenius’ book, Worlds in the Making

To a certain extent the temperature of the earth’s surface, as we shall presently
see, is conditioned by the properties of the atmosphere surrounding it, and
particularly by the permeability of the latter for the rays of heat. (p46)

That the atmospheric envelopes limit the heat losses from the planets had
been suggested about 1800 by the great French physicist Fourier. His ideas
were further developed afterwards by Pouillet and Tyndall. Their theory has
been styled the hot-house theory, because they thought that the atmosphere
acted after the manner of the glass panes of hot-houses. (p51)

If the quantity of carbonic acid [CO,] in the air should sink to one-half its
present percentage, the temperature would fall by about 4°; a diminution to
one-quarter would reduce the temperature by 8°. On the other hand, any dou-
bling of the percentage of carbon dioxide in the air would raise the temperature
of the earth’s surface by 4°; and if the carbon dioxide were increased fourfold,
the temperature would rise by 8°. (p53)

Although the sea, by absorbing carbonic acid, acts as a regulator of huge
capacity, which takes up about five-sixths of the produced carbonic acid, we
yet recognize that the slight percentage of carbonic acid in the atmosphere may
by the advances of industry be changed to a noticeable degree in the course of
a few centuries. (p54)

Since, now, warm ages have alternated with glacial periods, even after man
appeared on the earth, we have to ask ourselves: Is it probable that we shall
in the coming geological ages be visited by a new ice period that will drive
us from our temperate countries into the hotter climates of Africa? There
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does not appear to be much ground for such an apprehension. The enormous
combustion of coal by our industrial establishments suffices to increase the
percentage of carbon dioxide in the air to a perceptible degree. (p61)

3.3 The Keeling curve

Dr. Charles David Keeling (1928-2005) was a geochemist who developed a very accurate
instrument for measuring atmospheric COs levels. During the International Geophysical
Year 1957-1958 he was asked to establish a laboratory for making COy measurements
at the Mauna Loa Observatory in Hawaii, two miles above sea level. Keeling’s initial
measurements worried him, because they were sometimes higher, and sometimes lower.
However, he soon realized that these seeming inconsistencies were not errors, but real
seasonal variations. Keeling continued these measurements until his death in 2005, after
which the work has been continued by his son, Ralph. The great importance of the Keeling
curve is widely recognized.

Charles Keeling’s awards and honors

e Second Half Century Award of the American Meteorological Society, 1981

e Maurice Ewing Medal of the American Geophysical Union, 1991

e Blue Planet Prize from the Science Council of Japan and the Asahi Glass Foundation,
1993

e At a White House ceremony held in July 1997, Keeling was presented with a ”special
achievement award” from Vice President Al Gore. Keeling was honored ”for 40 years
of outstanding scientific research associated with monitoring of atmospheric carbon
dioxide in connection with Mauna Loa Observatory”.

e In 2002, President George W. Bush presented Keeling with the National Medal of
Science, the highest US award for scientific research lifetime achievement.

e Keeling received the Tyler Prize for Environmental Achievement in 2005.

e The Keeling Curve is "engraved in bronze on a building at Mauna Loa and carved
into a wall at the National Academy of Sciences in Washington.” It was also a chart
on the wall in a classroom at Harvard University where Dr. Revelle had moved to
teach in the 1960s and where among others, student Al Gore would see and ”"marvel”
at it. In 2006, Gore would feature the graph in the book and movie An Inconvenient
Truth and for that work with climate change go on to win, with the United Nations’
Intergovernmental Panel on Climate Change, the 2007 Nobel Peace Prize.

e The Revelle College apartments at the University of California San Diego, which were
designed to emphasize environmental awareness and minimize ecological impact, are
named the Charles David Keeling Apartments in his honor.

e Since 2014 Keeling’s life and work has been the subject of a one-man play, Dr Keel-
ing’s Curve, written by George Shea and performed by Mike Farrell
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Figure 3.8: Charles David Keeling (1928-2005) receives the Medal of Science in
2001.
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Figure 3.9: The Keeling curve shows measurements of atmospheric CO, concen-
tration made at the Mauna Loa Observatory in Hawaii. The graph extends
from 1960 to the present. The seasonal fluctuations are due to the trapping
of carbon in forest leaves during the summer months. CO, concentrations
today are double preindustrial levels, and they continue to increase despite
international efforts to reduce emissions.
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Figure 3.10: It is possible to extend the Keeling curve far backward in time
by looking at gas trapped in the ice of Antarctica. Results show that the
concentration of CO, in the earth’s atmosphere is higher today than it has
been for 800,000,000 years..

3.4 Understanding the atmosphere of Venus

James Hansen was born in 1941 in Denison, lowa. He was educated in physics, mathematics
and astronomy at the University of lowa in the space sciences program initiated James Van
Allen. He graduated with great distinction. The studies of the atmosphere and temperature
of Venus which Hansen made under Van Allen’s supervision lead him to become extremely
concerned about similar effects in the earth’s atmosphere.

From 1962 to 1966, James Hansen participated in the National Aeronautical and Space
Administration graduate traineeship and, at the same time, between 1965 and 1966, he
was a visiting student at the Institute of Astrophysics at the University of Kyoto and in
the Department of Astronomy at the University of Tokyo. Hansen then began work at the
Goddard Institute for Space Studies in 1967. He began to work for the Goddard Institute
for Space Studies in 1967. Between 1981 and 2913, he was hear of the Goddard Institute
of Space Studies in New York, and since 2014, he has been the director of the Program on
Climate Science, Awareness and Solutions at Columbia University’s Earth Institute.

Hansen continued his work with radiative transfer models, attempting to understand the
Venusian atmosphere. Later he applied and refined these models to understand the Earth’s
atmosphere, in particular, the effects that aerosols and trace gases have on Earth’s climate.
Hansen’s development and use of global climate models has contributed to the further
understanding of the Earth’s climate. In 2009 his first book, Storms of My Grandchildren,
was published.

James Hansen has refined climate change models, focusing on the balance between
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Figure 3.11: Prof. James Hansen

aerosols and greenhouse gases. He believes that there is a danger that climate change will
become much more rapid if the balance shifts towards the greenhouse gases.

Hansen’s Congressional testimony leads to broad public awareness of the dan-
gers

In 1988, Prof. Hansen was asked to testify before the US Congress on the danger of
uncontrolled climate change. The testimony marked the start of broad public awareness
of the seriousness of the danger, and it was reported in a front page article by the New
York Times. However, Hansen believes that governmental energy policies still favor fossil
fuels. Therefore he has participated in public demonstrations and he was even arrested in
2011 together with more than a thousand other activists for protesting outside the White
House.

James Hansen’s TED talk and book

In 2012 he presented a TED Talk: Why I Must Speak Out About Climate Change. This
talk is easily available on the Internet, and it should be required viewing for everyone who
is concerned with the earth’s future.

Hansen’s book, Storms of My Grandchildren: The Truth About The Coming Climate
Catastrophe, and Our Last Chance To Save Humanity was published in New York by
Bloomsbury Publishing in 2009.
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3.5 350.org

3.6 The Climate Movement: What’s Next?

Here are some excerpts from a recently published article nu Bill McKibben entitled The
Climate Movement: What’s Next? (Common Dreams, July 10, 2019):

I came to climate activism gradually. In 1989, when my book The End of
Nature was published, it was the first book on global warming for a general
audience. For the next fifteen, I worked mainly as a writer and speaker. That’s
because I was analyzing the problem incorrectly. In my estimation, we were
arguing about the science of climate change. Is it real? How bad is it? How bad
will it become? Being a writer, and an academic, I thought the right response
seemed clear: shed light on the issue through more books, more articles, and
more symposia.

At a certain point, though, I began to realize that we weren’t engaged in an
argument at all. The scientific debate had already been settled by about 1995,
with the first major Intergovernmental Panel on Climate Change (IPCC) re-
port. The scientific community had reached a clear consensus, yet governments
did not take action to reduce greenhouse gas emissions. We were in a fight, not
a discourse. Like most fights, it was about power and money. Another book
or symposium was unlikely to move the needle.

On the other side of the fight stood the fossil fuel industry, with the richest -
and hence most politically powerful - enterprises in human history. We weren’t
going to match them dollar for dollar, or even penny for dollar. History indi-
cates that in such unequal situations, the only option is to build a movement
large enough to provide a countervailing force. It has happened before, such as
with the movements for women’s suffrage, civil rights, and, most recently, mar-
riage equality. Those were all hard fought, but a climate movement is harder
because no one has made trillions of dollars being a bigot, but people do make
trillions selling coal, oil and gas.

My expanded understanding prompted me to found 350.org, which initially
consisted of myself and seven undergraduates. The biggest problem with cli-
mate change was that it seemed so large - and we seemed so small next to it. It
was hard to feel hope and easy to walk away. Nevertheless, each student took
one of the seven continents, and we set out to organize. All over the world, we
found people who wanted to act. Our first task was to show that there was a
large constituency for action. So, in our first big action in 2008, we managed
to coordinate 5,100 simultaneous demonstrations in 181 countries, which CNN
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called the most widespread day of political action in the planet’s history.

We’ve gone on to organize about 20,000 such rallies, in every country but
North Korea. 350.org is still, I believe, the largest group that works solely
on climate change, with a not-so-large staff of 120 spread around the world.
On the ground, we have found a huge if diffuse movement, made up mostly of
indigenous and other frontline communities bearing the brunt of the fossil fuel
industry. Much of our work is thus focused on coordinating the multitude of
worthy efforts already underway.

Given the urgency of the climate crisis, we also quickly saw the need to
move beyond education to Given the urgency confrontation - hence, in the US,
the birth of the continent-wide Keystone pipeline fight. There was already
a movement in place in the tar sands of Alberta and on the prairies of Ne-
braska through which the proposed pipeline would pass. But we nationalized
the movement, with demonstrations in DC and pressure on President Barack
Obama. So far, the pipeline remains unbuilt. Every project like this around
the world (e.g., fracking wells, coal ports, LNG terminals) is a target for oppo-
sition. We may not always win, but we always make life harder for the industry.

On another front, we realized that, to be successful, we needed to system-
atically confront the instruments used to sustain the dominance of fossil fuels.
Thus, we launched the divestment movement in 2012 with the goal of reducing
the financing for and, more importantly, social acceptance of the extraction
of fossil fuels. It has grown much faster than we expected, and it is now the
largest anti-corporate campaign of its kind in history, with commitments from
endowments and other portfolios worth about $8 trillion. Goldman Sachs said
recently that the campaign is the main contributor to driving the prices of coal
shares down sixty percent, and Shell said it had become a “material risk” to
its business...

We are not going to stop climate change - that is no longer on the menu.
Standing on the Greenland ice shelf last summer and seeing it melting was
sobering. We’re now playing for whether warming is going to reach 2, 3 or 4
°C, with the latter appearing increasingly likely. That range of temperature
rise means we still can decide to sustain a livable civilization. But the window
for survival is closing fast.

We must use this moment as crucial leverage to push the planet in a new
direction. If we succeed, then we have risen to the greatest crisis humans have
ever faced and shown that the big brain was a useful evolutionary adaptation.
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3.7 Bill McKibben

Bill McKibben’s biography (from the 350.org website)

Bill McKibben is an author and environmentalist who in 2014 was awarded the
Right Livelihood Prize, sometimes called the “alternative Nobel”. His 1989
book The End of Nature is regarded as the first book for a general audience
about climate change, and has appeared in 24 languages; he’s gone on to write a
dozen more books. He is a founder of 350.org, the first planet-wide, grassroots
climate change movement, which has organized twenty thousand rallies around
the world in every country save North Korea, spearheaded the resistance to
the Keystone Pipeline, and launched the fast-growing fossil fuel divestment
movement.

The Schumann Distinguished Scholar in Environmental Studies at Middle-
bury College and a fellow of the American Academy of Arts and Sciences, he
was the 2013 winner of the Gandhi Prize and the Thomas Merton Prize, and
holds honorary degrees from 18 colleges and universities. Foreign Policy named
him to their inaugural list of the world’s 100 most important global thinkers,
and the Boston Globe said he was “probably America’s most important envi-
ronmentalist.”

A former staff writer for the New Yorker, he writes frequently for a wide
variety of publications around the world, including the New York Review of
Books, National Geographic, and Rolling Stone. He lives in the mountains
above Lake Champlain with his wife, the writer Sue Halpern, where he spends
as much time as possible outdoors . In 2014, biologists honored him by naming
a new species of woodland gnat - Megophthalmidia mckibbeni - in his honor.

This climate strike is part of the disruption that we need

Here are excerpts from a September 3 2019 article by Bill McKibben, published in Yes
Magazine;

Business as usual is what’s doing us in.

We live on a planet that finds itself rather suddenly in the midst of an
enormous physical crisis. Because we burn so much coal and gas and oil, the
atmosphere of our world is changing rapidly, and that atmospheric change
is producing record heat. July was the hottest month we’ve ever recorded.
Scientists predict with confidence that we stand on the edge of the sixth great
extinction event of the last billion years. People are dying in large numbers
and being left homeless; millions are already on the move because they have
no choice.

And yet we continue on with our usual patterns. We get up each morning
and do pretty much what we did the day before. It’s not like the last time
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Figure 3.12: The American author, journalist and environmental activist Bill
McKibben (born in 1960) is the founder and leader of 350.org, an important
organization that campaigns world-wide for the immediate reduction of CO,
emissions. Wikipedia writes of him: “In 2009, he led 350.org’s organization
of 5,200 simultaneous demonstrations in 181 countries. In 2010, McKibben
and 350.org conceived the 10/10/10 Global Work Party, which convened more
than 7,000 events in 188 countries.” After graduating from Harvard in 1982,
McKibben worked for five years as a writer for the New Yorker Magazine, after
which he produced numerous books on the dangers of climate change. 350.org
takes it’s name from James Hansen’s statement that “If humanity wishes to
preserve a planet similar to that on which civilization developed and to which
life on Earth is adapted, paleoclimate evidence and ongoing climate change
suggest that CO, will need to be reduced from its current 385 ppm to at most
350 ppm, but likely less than that.” (Today the atmospheric CO, concentration
has exceeded 400 ppm!). In 2014, Bill McKibben and 350.org shared the Right
Livelihood Award,which is often called the “Alternative Nobel Prize”.
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we were in an existential crisis, when Americans signed up for the Army and
crossed the Atlantic to face down fascism and when the people back home
signed up for new jobs and changed their daily lives.

That’s why it’s such good news that the climate movement has a new tactic.
Pioneered last August by Greta Thunberg of Sweden, it involves disrupting
business as usual. It began, of course, in schools: Within months, millions
of young people around the world were striking for days at a time from their
classes. Their logic was impeccable: If the institutions of our planet can’t
be bothered to prepare for a world we can live in, why must we spend years
preparing ourselves? If you break the social contract, why are we bound by it?

And now those young people have asked the rest of us to join in. After
the last great school strike in May, they asked adults to take part next time.
The date is Sept. 20, and the location is absolutely everywhere. Big trade
unions in South Africa and Germany are telling workers to take the day off.
Ben and Jerry’s is closing down its headquarters (stock up in advance), and if
you want to buy Lush cosmetics, you’re going to be out of luck. The largest
rally will likely be in New York City, where the U.N. General Assembly begins
debating climate change that week - but there will be gatherings in every state
and every country. It will almost certainly be the biggest day of climate action
in the planet’s history. (If you want to be a part - and you do want to be a
part - go to globalclimatestrike.net.)

3.8 Alexandria Ocasio-Cortez

Alexandria Ocasio-Cortez (born in 1989) won a stunning victory in the Democratic Party
primary election of June 26, 2018. Although outspent by a factor of 18 to 1 by her opponent
(Democratic Caucus Chair, Joseph Crawley), she won the primary by 57% to 42%. Her
campaign contributions came from small individual donors, while his came in large blocks,
from corporations. Ocasio-Cortez calls for the United States to transition by 2035 to an
electrical grid running on 100% renewable-energy production and end the use of fossil fuels.
She calls healthcare “a human right”, and says: “Almost every other developed nation in
the world has universal healthcare. It’s time the United States catch up to the rest of the
world in ensuring all people have real healthcare coverage that doesn’t break the bank”.
The Guardian called her victory “one of the biggest upsets in recent American political
history”, and Senator Bernie Sanders commented “She took on the entire local Democratic
establishment in her district and won a very strong victory. She demonstrated once again
what progressive grassroots politics can do”. The lesson that the US Democratic Party
must learn from this is that in order to overthrow Donald Trump’s openly racist and
climate-change-denying Republican Party, they must free themselves from the domination
of corporate oligarchs, and instead stand for honest government and progressive values.
Even before taking her place in the US House of Representatives, with its newly-won
Democratic majority, Alexandria Ocasio-Cortez became the leader of a campaign for a
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Figure 3.13: 28-year-old Alexandria Ocasio-Cortez (born in 1989) won a stunning
victory in the Democratic Party primary election of June 26, 2018. Although
outspent by a factor of 18 to 1 by her opponent (Democratic Caucus Chair,
Joseph Crawley), she won the primary by 57% to 42%. Her campaign contribu-
tions came from small individual donors, while his came in large blocks, from
corporations. Ocasio-Cortez calls for the United States to transition by 2035
to an electrical grid running on 100% renewable-energy production and end the
use of fossil fuels. She calls healthcare “a human right”, and says: “Almost ev-
ery other developed nation in the world has universal healthcare. It’s time the
United States catch up to the rest of the world in ensuring all people have real
healthcare coverage that doesn’t break the bank”. The Guardian called her
victory “one of the biggest upsets in recent American political history”, and
Senator Bernie Sanders commented “She took on the entire local Democratic
establishment in her district and won a very strong victory. She demonstrated
once again what progressive grassroots politics can do”. The lesson that the
US Democratic Party must learn from this is that in order to overthrow Donald
Trump’s openly racist Republican Party in the 2020 elections, they must free
themselves from the domination of corporate oligarchs, and instead stand for
honest government and progressive values.
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Green New Deal. This program takes its inspiration from the massive Federal government
program by which Franklin Delano Roosevelt ended the depression of the 1930’s. FDR’s
New Deal built dams, planted forests, and in general to create much needed infrastruc-
ture, while at the same time addressing the problem of unemployment by providing jobs.
Wikipedia describes FDR’s New Deal as follows:

“The New Deal was a series of programs, public work projects, financial reforms and
regulations enacted by President Franklin D. Roosevelt in the United States between 1933
and 1936. It responded to needs for relief, reform and recovery from the Great Depression.
Major federal programs included the Civilian Conservation Corps (CCC), the Civil Works
Administration (CWA), the Farm Security Administration (FSA), the National Industrial
Recovery Act of 1933 (NIRA) and the Social Security Administration (SSA). They provided
support for farmers, the unemployed, youth and the elderly. The New Deal included new
constraints and safeguards on the banking industry and efforts to re-inflate the economy
after prices had fallen sharply. New Deal programs included both laws passed by Congress
as well as presidential executive orders during the first term of the presidency of Franklin
D. Roosevelt. The programs focused on what historians refer to as the ‘3 Rs’: relief for
the unemployed and poor, recovery of the economy back to normal levels and reform of
the financial system to prevent a repeat depression.”

Alexandria Ocasio-Cortez believes that the climate emergency that the world now faces
is a much more severe emergency than the great depression. Indeed, if quick action is not
taken immediately, the long-term effects of catastrophic climate change pose existential
threats to human civilization and the biosphere. Therefore she advocates a massive gov-
ernmental program to create renewable energy infrastructure. Such a program, like FDR’s
New Deal, would simultaneously solve the problem of unemployment. Money for the pro-
gram could be taken from the Pentagon’s obscenely bloated budget. Ocasio-Cortez has
also proposed a 70% income tax for the ultra-wealthy.

According to a January 24 2019 article by Robert R. Raymond, “When polled, 92
percent of registered Democratic voters say they support the Green New Deal. But perhaps
more importantly, a full 81 percent of all registered voters support it - a number that
includes both Republicans and Democrats.”[]

House Speaker Nancy Pelosi is facing criticism from some climate activists for failing to
back a Green New Deal. Last week Pelosi announced the formation of a new Select Com-
mittee on the Climate Crisis, headed by long-standing Florida Congress-member Kathy
Castor. But the committee is far weaker than what backers of a Green New Deal had envi-
sioned. The committee will not have subpoena power or the power to draft legislation. We
speak with Varshini Prakash, founder of the Sunrise Movement, a youth-led climate group
that has occupied and lobbied at congressional offices, risking arrest to demand adoption
of the Green New Deal and bold climate leadership.

thttps://truthout.org/articles/the-democratic-party-is-further-to-the-right-than-most-voters/
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Figure 3.14: The Green New Deal advocated by Ocasio-Cortez proposes to use
jobs creating renewable energy infrastructure to ensure full employment, in a
manner analogous to Roosevelt’s New Deal.

Figure 3.15: Members of the Sunrise movement in the office of House Majority
Leader Nancy Pelosi, protesting against her lack of support for the Green New
Deal.
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3.9 Realities of climate change

Predictions of drought in the Stern Review

According to a report presented to the Oxford Institute of Economic Policy by Sir Nicholas
Stern on 31 January, 2006, areas likely to lose up to 30% of their rainfall by the 2050’s
because of climate change include much of the United States, Brazil, the Mediterranean
region, Eastern Russia and Belarus, the Middle East, Southern Africa and Southern Aus-
tralia. Meanwhile rainfall is predicted to increase up to 30% in Central Africa, Pakistan,
India, Bangladesh, Siberia, and much of China.

Stern and his team point out that “We can... expect to see changes in the Indian
monsoon, which could have a huge impact on the lives of hundreds of millions of people
in India, Pakistan and Bangladesh. Most climate models suggest that the monsoon will
change, although there is still uncertainty about exactly how. Nevertheless, small changes
in the monsoon could have a huge impact. Today, a fluctuation of just 10% in either
direction from average monsoon rainfall is known to cause either severe flooding or drought.
A weak summer monsoon, for example, can lead to poor harvests and food shortages among
the rural population - two-thirds of India’s almost 1.1 billion people. Heavier-than-usual
monsoon downpours can also have devastating consequences...”

In some regions, melting of glaciers can be serious from the standpoint of dry-season
water supplies. For example, melts from glaciers in the Hindu Kush and the Himalayas
now supply much of Asia, including China and India, with a dry-season water supply.
Complete melting of these glacial systems would cause an exaggerated runoff for a few
decades, after which there would be a drying out of some of the most densely populated
regions of the world.

Ocean current changes and failure of monsoons

It is expected that climate change will affect ocean currents, and hence also affect monsoon
rainfall. We are already experiencing a diversion of the Gulf Stream due to southward
currents of cold water from melting ice in the Arctic. This has caused what is known
as the North Atlantic Anomaly. While most regions of the world are experiencing rising
temperatures, the North Atlantic and several northern European countries are exceptions
to this rule, and have cooled. Complete failure of the Gulf Stream would lead to much
colder temperatures in Europe.

Changes in ocean currents have already lead to the failure of the West African Monsoon,
and this has already produced severe food insecurity in West Africa.

In the future, climate-changed ocean currents may lead to failures of monsoons in
South-east Asia, and thus damage the food supply of almost two billion people.
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Falling water tables around the world

Under many desert areas of the world are deeply buried water tables formed during glacial
periods when the climate of these regions was wetter. These regions include the Middle
East and large parts of Africa. Water can be withdrawn from such ancient reservoirs by
deep wells and pumping, but only for a limited amount of time.

In oil-rich Saudi Arabia, petroenergy is used to drill wells for ancient water and to bring
it to the surface. Much of this water is used to irrigate wheat fields, and this is done to such
an extent that Saudi Arabia exports wheat. The country is, in effect, exporting its ancient
heritage of water, a policy that it may, in time, regret. A similarly short-sighted project
is Muammar Qaddafi’s enormous pipeline, which will bring water from ancient sub-desert
reservoirs to coastal cities.

In the United States, the great Ogallala aquifer is being overdrawn. This aquifer is an
enormous stratum of water-saturated sand and gravel under-lying parts of northern Texas,
Oklahoma, New Mexico, Kansas, Colorado, Nebraska, Wyoming and South Dakota. The
average thickness of the aquifer is about 70 meters. The rate of water withdrawal from the
aquifer exceeds the rate of recharge by a factor of eight.

Thus we can see that in many regions, the earth’s present population is living on its
inheritance of water, rather than its income. This fact, coupled with rapidly increasing
populations and climate change, may contribute to a very serious food crisis partway
through the 21st century.

Glacial melting and summer water supplies

The summer water supplies of both China and India are threatened by the melting of
glaciers. The Gangotri glacier, which is the principle glacier feeding India’s great Ganges
River, is reported to be melting at an accelerating rate, and it could disappear within
a few decades. If this happens,the Ganges could become seasonal, flowing only during
the monsoon season. Chinese agriculture is also threatened by disappearing Himalayan
glaciers, in this case those on the Tibet-Quinghai Plateau. The respected Chinese glaciol-
ogist Yao Tandong estimates that the glaciers feeding the Yangtze and Yellow Rivers are
disappearing at the rate of 7% per yearE]

Loss of Arctic sea ice

The melting of Arctic sea ice is taking place far more rapidly than was predicted by IPCC
reports. David Wasdell, Director of the Apollo-Gaia Project, points out that the observed
melting has been so rapid that within less than five years, the Arctic may be free of sea
ice at the end of each summer. It will, of course continue to re-freeze during the winters,
but the thickness and extent of the winter ice will diminish.

Zhttp://www.commondreams.org/news,/2015/08 /04 /global-glaciers-melting-three-times-rate-20th-
century
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For January 2016, the satellite based data showed the lowest overall Arctic sea ice
extent of any January since records begun in 1979. Bob Henson from Wundergrund com-
mented: “Hand in hand with the skimpy ice cover, temperatures across the Arctic have
been extraordinarily warm for midwinter. Just before New Year’s, a slug of mild air
pushed temperatures above freezing to within 200 miles of the North Pole. That warm
pulse quickly dissipated, but it was followed by a series of intense North Atlantic cyclones
that sent very mild air poleward, in tandem with a strongly negative Arctic Oscillation
during the first three weeks of the month.”

During some periods, Arctic temperatures have been 50°C above normal for the time
of year. Equally alarming is the fact that plumes of methane several km? in area have been
observed bubbling up from the sea floor in the shallow ice-free seas north of Russial]

Temperature and CQOs in ice cores

Ice cores from the Greenland and Antarctic ice sheets and from glaciers have yielded
valuable data on climate changes as far back as 800,000 years in the past. The ice cores
show that there is a close correlation between global temperatures and the COy content
of the atmosphere. The cores also show that climatic changes can take place with great
rapidity.

An article by Richard B. Alley in the Proceedings of the National Academy of Science
(US) [ Here is an excerpt from the article:

“Ice-core records show that climate changes in the past have been large, rapid, and syn-
chronous over broad areas extending into low latitudes, with less variability over historical
times. These ice-core records come from high mountain glaciers and the polar regions,
including small ice caps and the large ice sheets of Greenland and Antarctica.

“As the world slid into and out of the last ice age, the general cooling and warming
trends were punctuated by abrupt changes. Climate shifts up to half as large as the entire
difference between ice age and modern conditions occurred over hemispheric or broader
regions in mere years to decades. Such abrupt changes have been absent during the few
key millennia when agriculture and industry have arisen. The speed, size, and extent of
these abrupt changes required a reappraisal of climate stability. Records of these changes
are especially clear in high-resolution ice cores. Ice cores can preserve histories of local
climate (snowfall, temperature), regional (wind-blown dust, sea salt, etc.), and broader
(trace gases in the air) conditions, on a common time scale, demonstrating synchrony of
climate changes over broad regions.”

3N. Shakhova et al., Methane release on the Arctic East Siberian shelf , Geophysical Research Abstracts,
Vol.9, 01071, 2007
4Proc Natl Acad Sci U S A. 2000 Feb 15; 97(4): 1331-1334. PMCID: PMC34297
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Short-term sea level rise

The National Geographic recently published an article by Laura Parker entitled “Sea Level
Rise Will Flood Hundreds of Cities in the Near Future+.”P| Here are a few excerpts from
the article:

“Sea level rise caused by global warming is usually cast as a doomsday scenario that
will play out so far into the future, it’s easy to ignore. Just ask anyone in South Florida,
where new construction proceeds apace. Yet already, more than 90 coastal communities
in the United States are battling chronic flooding, meaning the kind of flooding that’s so
unmanageable it prompts people to move away.

“That number is expected to roughly double to more than 170 communities in less than
20 years.

“Those new statistics, compiled in the first comprehensive mapping of the entire coast-
line of the Lower 48 states, paint a troubling picture, especially for the East and Gulf
coasts, which are home to some of the nation’s most populated areas.

“By the end of the century, chronic flooding will be occurring from Maine to Texas and
along parts of the West Coast. It will affect as many as 670 coastal communities, including
Cambridge, Massachusetts; Oakland, California; Miami and St. Petersburg, Florida; and
four of the five boroughs of New York City. The magnitude of the coming calamity is so
great, the ripple effects will reach far into the interior.”

Just as an iceberg the size of Delaware broke away from an ice shelf in Antarctica
Wednesday, July 12, 2017, scientists released findings that up to 668 U.S. communities
could face chronic flooding from rising sea levels by the end of the century.

The Union of Concerned Scientists recently published a report entitled “When Rising
Seas Hit Home: Hard Choices Ahead for Hundreds of US Coastal Communities”® The
report states that “Chronic inundation will dramatically alter the landscape and the liv-
ability rise of just three feet would submerge the Maldives and make them uninhabitable
of many coastal communities.” rise of just three feet would submerge the Maldives and
make them uninhabitable

Island nations threatened by rising oceans

The US National Academy of Sciences predictions from 2009 suggest that by 2100, sea
level could increase by anywhere from 16 inches to 56 inches, depending how the Earth
responds to changing climate.

The Maldives, consisting of over 1,100 islands to the west of India, is the world’s lowest-
lying nation. On average the islands are only 1.3 meters above sea level. The 325,000 (plus
100,000 expatriate workers who are not counted in the census) residents of the islands are
threatened by rising sea levels. A rise of just three feet would submerge the Maldives and
make them uninhabitable. Many island nations in the Pacific are also severely threatened
by sea level rise.

Shttp://news.nationalgeographic.com/2017/07 /sea-level-rise-flood-global-warming-science/
Shttp://www.ucsusa.org/sites/default /files/attach /2017 /07 /when-rising-seas-hit-home-full-report.pdf
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Displacement of populations in Southeast Asia

A World Bank press release has stated that “Bangladesh will be among the most affected
countries in South Asia by an expected 2°C rise in the world’s average temperatures in
the next decades, with rising sea levels and more extreme heat and more intense cyclones
threatening food production, livelihoods, and infrastructure as well as slowing the reduction
on poverty, according to a new scientific report released today by the World Bank Group.

“ ’Bangladesh faces particularly severe challenges with climate change threatening its
impressive progress in overcoming poverty,” said Johannes Zutt, World Bank Country Di-
rector for Bangladesh and Nepal. 'Bangladesh has demonstrated itself as a leader in moving
the climate change agenda forward’

“In Bangladesh, 40% of productive land is projected to be lost in the southern region of
Bangladesh for a 65cm sea level rise by the 2080s. About 20 million people in the coastal
areas of Bangladesh are already affected by salinity in drinking water. Rising sea levels and
more intense cyclones and storm surges could intensify the contamination of groundwater
and surface water causing more diarrhea outbreak.”

Important rice-growing river delta regions of Viet Nam will also be lost during the
present century.

Effects on the Netherlands, Danish islands, and Venice

Although the Netherlands, the Danish islands and Venice have had many years of experi-
ence in coping with floods due to high sea levels and storm surges, these European areas
may have difficulties during the present century.

Greenland’s icecap is melting much faster than was predicted by the IPCC, and sea
level rise may exceed 100 cm. before 2100. Hurricanes are also becoming more severe, as
has already been shown by Katrina and Sandy. Future hurricanes hitting Europe’s Atlantic
coasts will produce dangerous storm surges. In Venice, the danger from hurricanes is less
severe, but Venice already experiences severe flooding and the rise of sea levels during the
present century may endanger the priceless cultural monuments of the famous ancient city.

Long-term sea level rise

A 2012 article by Jevrejeva, S., Moore, J. C. and Grinsted, A. in the in the Journal of
Global and Planetary Changd’| deals with sea level rise until 2500. Of course, the long-
term future runs over hundreds of millennia, but nevertheless, the article, entitled “Sea level
projections to AD2500 with a new generation of climate change scenarios” is of interest.
The article states that “Sea level rise over the coming centuries is perhaps the most
damaging side of rising temperature. The economic costs and social consequences of coastal
flooding and forced migration will probably be one of the dominant impacts of global

"Volumes 80-81, January 2012, Pages 14.20
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warming. To date, however, few studies on infrastructure and socio-economic planning
include provision for multi-century and multi-meter rises in mean sea level...

“We estimate sea level rise of 0.57 - 1.10 m by 2100 with four new RCP scenarios. Sea
level will continue to rise for several centuries reaching 1.84 - 5.49 m by 2500. Due to long
response time most rise is expected after stabilization of forcing. 200-400 years will require
dropping the rate to the 1.8 mm/yr- 20th century average.”

According to an article published by the Potsdam Institute for Climate Impact Research
B “The Greenland ice sheet is likely to be more vulnerable to global warming than previously
thought. The temperature threshold for melting the ice sheet completely is in the range of
0.8 to 3.2 degrees Celsius global warming, with a best estimate of 1.6 degrees above pre-
industrial levels, shows a new study by scientists from the Potsdam Institute for Climate
Impact Research (PIK) and the Universidad Complutense de Madrid. Today, already 0.8
degrees global warming has been observed. Substantial melting of land ice could contribute
to long-term sea-level rise of several meters and therefore it potentially affects the lives of
many millions of people.

“The time it takes before most of the ice in Greenland is lost strongly depends on the
level of warming. 'The more we exceed the threshold, the faster it melts,” says Alexander
Robinson, lead-author of the study now published in Nature Climate Change. In a business-
as-usual scenario of greenhouse-gas emissions, in the long run humanity might be aiming
at 8 degrees Celsius of global warming. This would result in one fifth of the ice sheet
melting within 500 years and a complete loss in 2000 years, according to the study. "This
is not what one would call a rapid collapse,” says Robinson. "However, compared to what
has happened in our planet’s history, it is fast. And we might already be approaching the
critical threshold.’

“In contrast, if global warming would be limited to 2 degrees Celsius, complete melting
would happen on a timescale of 50.000 years. Still, even within this temperature range
often considered a global guardrail, the Greenland ice sheet is not secure. Previous research
suggested a threshold in global temperature increase for melting the Greenland ice sheet
of a best estimate of 3.1 degrees, with a range of 1.9 to 5.1 degrees. The new study’s best
estimate indicates about half as much.

“’Our study shows that under certain conditions the melting of the Greenland ice sheet
becomes irreversible. This supports the notion that the ice sheet is a tipping element in
the Earth system,” says team-leader Andrey Ganopolski of PIK. 'If the global temperature
significantly overshoots the threshold for a long time, the ice will continue melting and
not re-grow - even if the climate would, after many thousand years, return to its prein-
dustrial state- This is related to feedbacks between the climate and the ice sheet: The
ice sheet is over 3000 meters thick and thus elevated into cooler altitudes. When it melts
its surface comes down to lower altitudes with higher temperatures, which accelerates the
melting. Also, the ice reflects a large part of solar radiation back into ’Our study shows
that under certain conditions the melting of the Greenland ice sheet becomes irreversible.

8https://www.pik-potsdam.de/news/press-releases/archive/2012/gronlands-eismassen-konnten-
komplett-schmelzen-bei-1-6-grad-globaler-erwarmung
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This supports the notion that the ice sheet is a tipping element in the Earth system,’ says
team-leader Andrey Ganopolski of PIK.’If the global temperature significantly overshoots
the threshold for a long time, the ice will continue melting and not re-grow - even if the
climate would, after many thousand years, return to its preindustrial state.” This is related
to feedbacks between the climate and the ice sheet: The ice sheet is over 3000 meters thick
and thus elevated into cooler altitudes. When it melts its surface comes down to lower
altitudes with higher temperatures, which accelerates the melting. Also, the ice reflects a
large part of solar radiation back into space. When the area covered by ice decreases, more
radiation is absorbed and this adds to regional warming.space. When the area covered by
ice decreases, more radiation is absorbed and this adds to regional warming.”

Global warming and atmospheric water vapor

A feedback loop is a self-re-enforcing trend. One of the main positive feedback loops in
global warming is the tendency of warming to increase the atmospheric saturation pressure
for water vapor, and hence amount of water vapor in the atmosphere, which in turn leads
to further warming, since water vapor is a greenhouse gas.

Wikipedia’s article on greenhouse gases states that, “Water vapor accounts for the
largest percentage of the greenhouse effect, between 36% and 66% for clear sky conditions
and between 66% and 85% when including clouds.”

The albedo effect

Albedo is defined to be the fraction of solar energy (shortwave radiation) reflected from
the Earth back into space. It is a measure of the reflectivity of the earth’s surface. Ice,
especially with snow on top of it, has a high albedo: most sunlight hitting the surface
bounces back towards space.

Feedback from loss of sea ice

Especially in the Arctic and Antarctic regions, there exists a dangerous feedback loop
involving the albedo of ice and snow. Arctic sea ice is rapidly disappearing. It is predicted
that during the summers, the ice covering arctic seas may disappear entirely during the
summers. As a consequence, incoming sunlight will encounter dark light-absorbing water
surfaces rather than light-reflecting ice and snow.

This effect is self-re-enforcing. In other words, it is a feedback loop. The rising temper-
atures caused by the absorption of more solar radiation cause the melting of more ice, and
hence even more absorption of radiation rather than reflection, still higher temperatures,
more melting, and so on.

The feedback loop is further strengthened by the fact that water vapor acts like a
greenhouse gas. As polar oceans become exposed, more water vapor enters the atmosphere,
where it contributes to the greenhouse effect and rising temperatures.
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Darkened snow on Greenland’s icecap

Greenland’s icecap is melting, and as it melts, the surface becomes darker and less re-
flective because particles of soot previously trapped in the snow and ice become exposed.
This darkened surface absorbs an increased amount of solar radiation, and the result is
accelerated melting.

The methane hydrate feedback loop

If we look at the distant future, by far the most dangerous feedback loop involves methane
hydrates or methane clathrates. When organic matter is carried into the oceans by rivers, it
decays to form methane. The methane then combines with water to form hydrate crystals,
which are stable at the temperatures and pressures which currently exist on ocean floors.
However, if the temperature rises, the crystals become unstable, and methane gas bubbles
up to the surface. Methane is a greenhouse gas which is 70 times as potent as COs.

The worrying thing about the methane hydrate deposits on ocean floors is the enor-
mous amount of carbon involved: roughly 10,000 gigatons. To put this huge amount into
perspective, we can remember that the total amount of carbon in world CO2 emissions
since 1751 has only been 337 gigatons.

A runaway, exponentially increasing, feedback loop involving methane hydrates could
lead to one of the great geological extinction events that have periodically wiped out most
of the animals and plants then living. This must be avoided at all costs.

A feedback loop from warming of soils

On October 6, 2017, the journal Science published an article entitled Long-term pattern
and magnitude of soil carbon feedback to the climate system in a warming worlcﬂ The
lead author, Jerry Melillo, is an ecologist working at the Marine Biological Laboratory,
Woods Hole Massachusetts. In an interview with Newsweek, he said: “This self-reinforcing
feedback is potentially a global phenomenon with soils, and once it starts it may be very
difficult to turn off. It’s that part of the problem that I think is sobering... We think
that one of the things that may be happening is both a reorganization of the microbial
community structure and its functional capacity,”

The study reported on three decades of observations of heated sections of a forest owned
by Harvard University. The heated sections were 5°C warmer than control sections.

Drying of forests and forest fires

According to a recent article in Nature{ial, “Across the American west, the area burned
each year has increased significantly over the past several decades, a trend that scientists

9J.M. Melillo et al., Long-term pattern and magnitude of soil carbon feedback to the climate system in
a warming world, Science, Vol. 358, pp. 101-105, (2017).
Ohttp: //www.nature.com/news/forest-fires-burn-out-1.11424
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attribute both to warming and drying and to a century of wildfire suppression and other
human activities. Allen suggests that the intertwined forces of fire and climate change
will take ecosystems into new territory, not only in the American west but also elsewhere
around the world. In the Jemez, for example, it could transform much of the ponderosa
pine (Pinus ponderosa) forest into shrub land. "We're losing forests as we’ve known them
for a very long time,” says Allen. "We're on a different trajectory, and we’re not yet sure
where we're going.’

“All around the American west, scientists are seeing signs that fire and climate change
are combining to create a 'new normal’. Ten years after Colorado’s largest recorded fire
burned 56,000 hectares southwest of Denver, the forest still has not rebounded in a 20,000-
hectare patch in the middle, which was devastated by an intense crown fire. Only a
few thousand hectares, which the US Forest Service replanted, look anything like the
ponderosa-pine stands that previously dominated the landscape.”

Tipping points and feedback loops

A tipping point is usually defined as the threshold for an abrupt and irreversible changd'!]
To illustrate this idea, we can think of a book lying on a table. If we gradually push the
book towards the edge of the table, we will finally reach a point after which more than
half of the weight of the book will not be not supported by the table. When this “tipping
point” is passed the situation will suddenly become unstable, and the book will fall to the
floor. Analogously, as the earth’s climate gradually changes, we may reach tipping points.
If we pass these points, sudden instabilities and abrupt climatic changes will occur.

Greenland ice cores supply a record of temperatures in the past, and through geological
evidence we have evidence of sea levels in past epochs. These historical records show that
abrupt climatic changes have occurred in the past.

Timothy Michael Lenton, FRS, Professor of Climate Change and Earth System Science
at he University of Exeter, lists the following examples of climatic tipping points:

e Boreal forest dieback
e Amazon rainforest dieback

e Loss of Arctic and Antarctic sea ice (Polar ice packs) and melting of Greenland and
Antarctic ice sheets

e Disruption to Indian and West African monsoon

e Formation of Atlantic deep water near the Arctic ocean, which is a component process
of the thermohaline circulation.

e Loss of permafrost, leading to potential Arctic methane release and clathrate gun
effect

1 Other definitions of tipping points are possible. A few authors define these as points beyond which
change is inevitable, emphasizing that while inevitable, the change may be slow.
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Figure 3.16: Indigenous people marching in defense of Mother Earth.

It can be seen from this list that climate tipping points are associated with feedback
loops. For example, the boreal forest dieback and the Amazon rainforest dieback tipping
points are associated with the feedback loop involving the drying of forests and forest fires,
while the tipping point involving loss of Arctic and Antarctic sea ice is associated with the
Albedo effect feedback loop. The tipping point involving loss of permafrost is associated
with the methane hydrate feedback loop.

Once a positive feedback loop starts to operate in earnest, change may be abrupt.

The UN Climate Change Summit, September, 2014

Delegates at the United Nations Climate Summit were shown images of the inspiring and
heartfelt People’s Climate March, which took place on Sunday, September 21st. The
organizers of the march had expected 100,000 participants. In fact, more than 400,000
people came, and the march was unique in its artistic brilliance and its ethnic diversity.
It was one of 2,600 events in 170 nations. The slogan of the march in New York was “To
change everything, we need everyone”, and in fact everyone came!

More than 400,000 people participated in New York’s People’s Climate March, and the
march was unique in its artistic brilliance and its ethnic diversity. It was one of 2,600
events in 170 nations.
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Figure 3.17: Marchers in New York advocation action to prevent catastrophic
climate change, September 21, 2014. The march supported the United Nations
Climate Change Summit. Worldwide, 600,000 people marched, making this
event the largest public climate change action in history.
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The Paris Climate Conference, 2015

WE NEED SYSTEM CHANGE, NOT CLIMATE CHANGE! Civil society, excluded from
the COP21 conference by the French government, carried banners with this slogan on the
streets of Paris. They did so in defiance of tear-gas-using black-clad police. System change
has been the motto for climate marches throughout the world. Our entire system is leading
us towards disaster, and this includes both economic and governmental establishments. To
save human civilization, the biosphere and the future, the people of the world must take
matters into their own hands and change the system.m

Our present situation is this: The future looks extremely dark because of human folly,
especially the long-term future. The greatest threats are catastrophic climate change and
thermonuclear war, but a large-scale global famine also has to be considered. All these
threats are linked.

Inaction is not an option. We have to act with courage and dedication, even if the odds
are against success, because the stakes are so high. The mass media could mobilize us to
action, but they have failed in their duty. Our educational system could also wake us up
and make us act, but it too has failed us. The battle to save the earth from human greed
and folly has to be fought through non-violent action on the streets and in the alternative
media.

We need a new economic system, a new society, a new social contract, a new way of
life. Here are the great tasks that history has given to our generation: We must achieve a
steady-state economic system. We must restore democracy. We must decrease economic
inequality. We must break the power of corporate greed. We must leave fossil fuels in the
ground. We must stabilize and ultimately reduce the global population. We must eliminate
the institution of war. And finally, we must develop a more mature ethical system to match
our new technology.ﬁ

What are the links between the problems facing us? There is a link between climate
change and war. We need to leave fossil fuels in the ground if we are to avoid catastrophic
climate change. But nevertheless, the struggle for the world’s last remaining oil and gas
resources motivated the invasion of Iraq, and it now motivates the war in Syria. Both of
these brutal wars have caused an almost indescribable amount of suffering.

ISIS runs on oil, and the unconditional support of Saudi Arabia by the West is due
to greed for oil. Furthermore, military establishments are among the largest users of oil,
and the largest greenhouse gas emitters. Finally, the nearly 2 trillion dollars that the

2http:/ /www.commondreams.org/views/2015/12/11 /we-are-out-time-we-need-leap
http://www.thenation.com/article/naomi-klein-sane-climate-policies-are-being-undermined-by-corporate-
friendly-trade-deals/
http://www.commondreams.org/news/2015/12/08/liberte-not-just-word-klein-corbyn-call-mass-protest-
cop21
http://www.truth-out.org/news/item/33982-the-cops-of-cop21-arrests-at-the-paris-climate-talks
http://www.truth-out.org/news/item/33961-climate-change-justice
http://www.countercurrents.org/avery280914.htm

Bhttp: //www.fredsakademiet.dk/library /need.pdf
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Figure 3.18: An indigenous girl from South America advocating action to prevent
environmental destruction and climate change.

world now spends on armaments and war could be used instead to speed the urgently
needed transition to 100% renewable energy, and to help less-developed countries to face
the consequences of climate change.

There are reasons for hope. Both solar energy and wind energy are growing at a
phenomenal rate, and the transition to 100% renewable energy could be achieved within
a very few decades if this growth is maintained. But a level playing field is needed. At
present fossil fuel corporations receive half a trillion dollars each year in subsidies. Nuclear
power generation is also highly subsidized (and also closely linked to the danger of nuclear
war). If these subsidies were abolished, or better yet, used to encourage renewable energy
development, the renewables could win simply by being cheaperlEl

We can also take inspiration from Pope Francis, whose humanitarian vision links the
various problems facing us. Pope Francis also shows us what we can do to save the future,
and to give both economics and government a social and ecological conscience.

None of us asked to be born in a time of crisis, but history has given great tasks to our
generation. We must rise to meet the crisis. We must not fail in our duty to save the gifts
of life and civilization that past generations have bequeathed to us.We must not fail in our
duty future generations.

Yhttp://eruditio.worldacademy.org/issue-5/article/urgent-need-renewable-energy
https://www.youtube.com/watch?v=MVwmi7HCmSI
https://www.youtube.com/watch?v=AjZaFjX{Lec
https://www.youtube.com/watch?v=m6pFDu71LV4
https://www.youtube.com/watch?v=MVwmi7HCmSI
http://therightsofnature.org/universal-declaration/
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Figure 3.19: Native peoples defending nature.
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Figure 3.20: Concentrations of the most important greenhouse gasses plotted as
functions of time.
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Figure 3.21: Historical and predicted global temperatures.

Figure 3.22: Climate change will produce severe droughts in regions that today
produce much of the world’s food.
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Figure 3.23: Rising sea levels are already affecting vulnerable parts of the world.
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Chapter 4

POPE FRANCIS AND CLIMATE

4.1 From Argentina to Rome

Early life in Argentina

His Holiness Pope Francis I was born in Buenes Aires, Argentina, in 1936. His original
name was Jorge Mario Bergoglio, and both of his parents had emigrated from Italy to
Argentina in order to escape from Mussolini’s fascism. He was to become the first Pope
from outside Europe since the Syrian Gregory II, who reigned in the 8th century.

Ordained as a priest

Jorge Bergoglio was ordained a Catholic priest in 1969. From 1973 to 1979 was Argentina’s
provincial superior of the Society of Jesus (Jesuits). He became the Archbishop of Buenes
Aires in 1998. He made numerous journeys to Europe to study philosophy and languages.
In 2001, Bergoglio was created a cardinal by Pope John Paul II.

A life of humility and simplicity

Throughout his career in the church, Bergoglio worked for the betterment of the poor, and
chose for himself a life of humility and simplicity. In Argentina, he was known as the “slum
archbishop” because of his work with poor slum-dwellers. When he was ordained Pope in
2013, he chose Francis as his papal name because of his admiration for the life and work
of St. Francis of Assisi. In Rome, he does not live in the Papal Palace, but in a simple
apartment, and he often travels to work by public transport.
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4.2 Pope Francis addresses the climate emergency

In June, 2015, His Holiness Pope Francis I addressed the climate crisis in an encyclical
entitled “Laudato Si’ ”[[] Here are a few excerpts from this enormously important encyclical,
which is addressed not only to the world’s 1.2 billion Catholics, but also to concerned people
of all faiths. After reviewing the contributions of his predecessors. Pope Francis makes the
following points:

23. The climate is a common good, belonging to all and meant for all. At the
global level, it is a complex system linked to many of the essential conditions
for human life. A very solid scientific consensus indicates that we are presently
witnessing a disturbing warming of the climatic system. In recent decades
this warming has been accompanied by a constant rise in the sea level and, it
would appear, by an increase of extreme weather events, even if a scientifically
determinable cause cannot be assigned to each particular phenomenon. Hu-
manity is called to recognize the need for changes of lifestyle, production and
consumption, in order to combat this warming or at least the human causes
which produce or aggravate it. It is true that there are other factors (such
as volcanic activity, variations in the earth’s orbit and axis, the solar cycle),
yet a number of scientific studies indicate that most global warming in recent
decades is due to the great concentration of greenhouse gases (carbon dioxide,
methane, nitrogen oxides and others) released mainly as a result of human
activity. As these gases build up in the atmosphere, they hamper the escape
of heat produced by sunlight at the earth’s surface. The problem is aggravated
by a model of development based on the intensive use of fossil fuels, which
is at the heart of the worldwide energy system. Another determining factor
has been an increase in changed uses of the soil, principally deforestation for
agricultural purposes.

24. Warming has effects on the carbon cycle. It creates a vicious circle which
aggravates the situation even more, affecting the availability of essential re-
sources like drinking water, energy and agricultural production in warmer re-
gions, and leading to the extinction of part of the planet’s biodiversity. The
melting in the polar ice caps and in high altitude plains can lead to the danger-
ous release of methane gas, while the decomposition of frozen organic material
can further increase the emission of carbon dioxide. Things are made worse
by the loss of tropical forests which would otherwise help to mitigate climate
change. Carbon dioxide pollution increases the acidification of the oceans and
compromises the marine food chain. If present trends continue, this century
may well witness extraordinary climate change and an unprecedented destruc-
tion of ecosystems, with serious consequences for all of us. A rise in the sea

thttps:/ /unfcce.int /news/pope-francis-releases-encyclical-on-climate-and-environment
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Figure 4.1: His Holiness Pope Francis I has delivered an extremely important
encyclical addressing the urgent problem of climate change.
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Figure 4.2: Pope Francis among the people at St. Peter’s Square, 12 May, 2013
- “Papa Rock Star”.
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Figure 4.3: On April 16, 2019, Pope Francis met with teenage climate activist
Greta Thunberg, and encouraged her to continue with he important work.
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level, for example, can create extremely serious situations, if we consider that
a quarter of the world’s population lives on the coast or nearby, and that the
majority of our megacities are situated in coastal areas.

25. Climate change is a global problem with grave implications: environmental,
social, economic, political and for the distribution of goods. It represents one
of the principal challenges facing humanity in our day. Its worst impact will
probably be felt by developing countries in coming decades. Many of the poor
live in areas particularly affected by phenomena related to warming, and their
means of subsistence are largely dependent on natural reserves and ecosystemic
services such as agriculture, fishing and forestry. They have no other financial
activities or resources which can enable them to adapt to climate change or to
face natural disasters, and their access to social services and protection is very
limited. For example, changes in climate, to which animals and plants cannot
adapt, lead them to migrate; this in turn affects the livelihood of the poor, who
are then forced to leave their homes, with great uncertainty for their future and
that of their children. There has been a tragic rise in the number of migrants
seeking to flee from the growing poverty caused by environmental degradation.
They are not recognized by international conventions as refugees; they bear the
loss of the lives they have left behind, without enjoying any legal protection
whatsoever. Sadly, there is widespread indifference to such suffering, which is
even now taking place throughout our world. Our lack of response to these
tragedies involving our brothers and sisters points to the loss of that sense of
responsibility for our fellow men and women upon which all civil society is
founded.

26. Many of those who possess more resources and economic or political power
seem mostly to be concerned with masking the problems or concealing their
symptoms, simply making efforts to reduce some of the negative impacts of
climate change. However, many of these symptoms indicate that such effects
will continue to worsen if we continue with current models of production and
consumption. There is an urgent need to develop policies so that, in the next
few years, the emission of carbon dioxide and other highly polluting gases can
be drastically reduced, for example, substituting for fossil fuels and develop-
ing sources of renewable energy. Worldwide there is minimal access to clean
and renewable energy. There is still a need to develop adequate storage tech-
nologies. Some countries have made considerable progress, although it is far
from constituting a significant proportion. Investments have also been made
in means of production and transportation which consume less energy and re-
quire fewer raw materials, as well as in methods of construction and renovating
buildings which improve their energy efficiency. But these good practices are
still far from widespread.
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II: THE ISSUE OF WATER

27. Other indicators of the present situation have to do with the depletion of
natural resources. We all know that it is not possible to sustain the present
level of consumption in developed countries and wealthier sectors of society,
where the habit of wasting and discarding has reached unprecedented levels.
The exploitation of the planet has already exceeded acceptable limits and we
still have not solved the problem of poverty.

28. Fresh drinking water is an issue of primary importance, since it is indis-
pensable for human life and for supporting terrestrial and aquatic ecosystems.
Sources of fresh water are necessary for health care, agriculture and industry.
Water supplies used to be relatively constant, but now in many places demand
exceeds the sustainable supply, with dramatic consequences in the short and
long term. Large cities dependent on significant supplies of water have experi-
enced periods of shortage, and at critical moments these have not always been
administered with sufficient oversight and impartiality. Water poverty espe-
cially affects Africa where large sectors of the population have no access to safe
drinking water or experience droughts which impede agricultural production.
Some countries have areas rich in water while others endure drastic scarcity.

29. One particularly serious problem is the quality of water available to the
poor. Every day, unsafe water results in many deaths and the spread of water-
related diseases, including those caused by microorganisms and chemical sub-
stances. Dysentery and cholera, linked to inadequate hygiene and water sup-
plies, are a significant cause of suffering and of infant mortality. Underground
water sources in many places are threatened by the pollution produced in cer-
tain mining, farming and industrial activities, especially in countries lacking
adequate regulation or controls. It is not only a question of industrial waste.
Detergents and chemical products, commonly used in many places of the world,
continue to pour into our rivers, lakes and seas.

30. Even as the quality of available water is constantly diminishing, in some
places there is a growing tendency, despite its scarcity, to privatize this re-
source, turning it into a commodity subject to the laws of the market. Yet
access to safe drinkable water is a basic and universal human right, since it is
essential to human survival and, as such, is a condition for the exercise of other
human rights. Our world has a grave social debt towards the poor who lack
access to drinking water, because they are denied the right to a life consistent
with their inalienable dignity. This debt can be paid partly by an increase
in funding to provide clean water and sanitary services among the poor. But
water continues to be wasted, not only in the developed world but also in devel-
oping countries which possess it in abundance. This shows that the problem of
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water is partly an educational and cultural issue, since there is little awareness
of the seriousness of such behaviour within a context of great inequality.

31. Greater scarcity of water will lead to an increase in the cost of food and
the various products which depend on its use. Some studies warn that an
acute water shortage may occur within a few decades unless urgent action is
taken. The environmental repercussions could affect billions of people; it is
also conceivable that the control of water by large multinational businesses
may become a major source of conflict in this century.

ITI: LOSS OF BIODIVERSITY

32. The earth’s resources are also being plundered because of short-sighted
approaches to the economy, commerce and production. The loss of forests and
woodlands entails the loss of species which may constitute extremely important
resources in the future, not only for food but also for curing disease and other
uses. Different species contain genes which could be key resources in years
ahead for meeting human needs and regulating environmental problems.

33. It is not enough, however, to think of different species merely as potential
“resources” to be exploited, while overlooking the fact that they have value in
themselves. Each year sees the disappearance of thousands of plant and animal
species which we will never know, which our children will never see, because
they have been lost for ever. The great majority become extinct for reasons
related to human activity. Because of us, thousands of species will no longer
give glory to God by their very existence, nor convey their message to us. We
have no such right.

34. It may well disturb us to learn of the extinction of mammals or birds, since
they are more visible. But the good functioning of ecosystems also requires
fungi, algae, worms, insects, reptiles and an innumerable variety of microor-
ganisms. Some less numerous species, although generally unseen, nonetheless
play a critical role in maintaining the equilibrium of a particular place. Human
beings must intervene when a geosystem reaches a critical state. But nowadays,
such intervention in nature has become more and more frequent. As a conse-
quence, serious problems arise, leading to further interventions; human activity
becomes ubiquitous, with all the risks which this entails. Often a vicious cir-
cle results, as human intervention to resolve a problem further aggravates the
situation. For example, many birds and insects which disappear due to syn-
thetic agrotoxins are helpful for agriculture: their disappearance will have to
be compensated for by yet other techniques which may well prove harmful.
We must be grateful for the praiseworthy efforts being made by scientists and
engineers dedicated to finding solutions to man-made problems. But a sober
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look at our world shows that the degree of human intervention, often in the
service of business interests and consumerism, is actually making our earth less
rich and beautiful, ever more limited and grey, even as technological advances
and consumer goods continue to abound limitlessly. We seem to think that we
can substitute an irreplaceable and irretrievable beauty with something which
we have created ourselves.

35. In assessing the environmental impact of any project, concern is usually
shown for its effects on soil, water and air, yet few careful studies are made
of its impact on biodiversity, as if the loss of species or animals and plant
groups were of little importance. Highways, new plantations, the fencing-off
of certain areas, the damming of water sources, and similar developments,
crowd out natural habitats and, at times, break them up in such a way that
animal populations can no longer migrate or roam freely. As a result, some
species face extinction. Alternatives exist which at least lessen the impact
of these projects, like the creation of biological corridors, but few countries
demonstrate such concern and foresight. Frequently, when certain species are
exploited commercially, little attention is paid to studying their reproductive
patterns in order to prevent their depletion and the consequent imbalance of
the ecosystem.

36. Caring for ecosystems demands far-sightedness, since no one looking for
quick and easy profit is truly interested in their preservation. But the cost of
the damage caused by such selfish lack of concern is much greater than the
economic benefits to be obtained. Where certain species are destroyed or seri-
ously harmed, the values involved are incalculable. We can be silent witnesses
to terrible injustices if we think that we can obtain significant benefits by mak-
ing the rest of humanity, present and future, pay the extremely high costs of
environmental deterioration.

37. Some countries have made significant progress in establishing sanctuaries
on land and in the oceans where any human intervention is prohibited which
might modify their features or alter their original structures. In the protec-
tion of biodiversity, specialists insist on the need for particular attention to
be shown to areas richer both in the number of species and in endemic, rare
or less protected species. Certain places need greater protection because of
their immense importance for the global ecosystem, or because they represent
important water reserves and thus safeguard other forms of life.

38. Let us mention, for example, those richly biodiverse lungs of our planet
which are the Amazon and the Congo basins, or the great aquifers and glaciers.
We know how important these are for the entire earth and for the future of
humanity. The ecosystems of tropical forests possess an enormously complex
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biodiversity which is almost impossible to appreciate fully, yet when these
forests are burned down or levelled for purposes of cultivation, within the
space of a few years countless species are lost and the areas frequently become
arid wastelands. A delicate balance has to be maintained when speaking about
these places, for we cannot overlook the huge global economic interests which,
under the guise of protecting them, can undermine the sovereignty of indi-
vidual nations. In fact, there are “proposals to internationalize the Amazon,
which only serve the economic interests of transnational corporations”. We
cannot fail to praise the commitment of international agencies and civil soci-
ety organizations which draw public attention to these issues and offer critical
cooperation, employing legitimate means of pressure, to ensure that each gov-
ernment carries out its proper and inalienable responsibility to preserve its
country’s environment and natural resources, without capitulating to spurious
local or international interests.

39. The replacement of virgin forest with plantations of trees, usually mono-
cultures, is rarely adequately analyzed. Yet this can seriously compromise a
biodiversity which the new species being introduced does not accommodate.
Similarly, wetlands converted into cultivated land lose the enormous biodiver-
sity which they formerly hosted. In some coastal areas the disappearance of
ecosystems sustained by mangrove swamps is a source of serious concern.

40. Oceans not only contain the bulk of our planet’s water supply, but also
most of the immense variety of living creatures, many of them still unknown
to us and threatened for various reasons. What is more, marine life in rivers,
lakes, seas and oceans, which feeds a great part of the world’s population, is af-
fected by uncontrolled fishing, leading to a drastic depletion of certain species.
Selective forms of fishing which discard much of what they collect continue
unabated. Particularly threatened are marine organisms which we tend to
overlook, like some forms of plankton; they represent a significant element in
the ocean food chain, and species used for our food ultimately depend on them.

41. In tropical and subtropical seas, we find coral reefs comparable to the great
forests on dry land, for they shelter approximately a million species, including
fish, crabs, molluscs, sponges and algae. Many of the world’s coral reefs are
already barren or in a state of constant decline. “Who turned the wonder-
world of the seas into underwater cemeteries bereft of colour and life?” This
phenomenon is due largely to pollution which reaches the sea as the result
of deforestation, agricultural monocultures, industrial waste and destructive
fishing methods, especially those using cyanide and dynamite. It is aggravated
by the rise in temperature of the oceans. All of this helps us to see that ev-
ery intervention in nature can have consequences which are not immediately
evident, and that certain ways of exploiting resources prove costly in terms of
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degradation which ultimately reaches the ocean bed itself.

42. Greater investment needs to be made in research aimed at understanding
more fully the functioning of ecosystems and adequately analyzing the differ-
ent variables associated with any significant modification of the environment.
Because all creatures are connected, each must be cherished with love and
respect, for all of us as living creatures are dependent on one another. Each
area is responsible for the care of this family. This will require undertaking
a careful inventory of the species which it hosts, with a view to developing
programmes and strategies of protection with particular care for safeguarding
species heading towards extinction.

4.3 Pope Francis meets Leonardo DiCaprio

A long personal audience with Pope Francis

Pope Francis granted the famous actor a long personal audience, during which they dis-
cussed the climate emergency. DiCaprio said later that he was deeply impressed with the
seriousness with which Pope Francis addressed the crisis.

DiCaprio describes Before the Flood at its premier

At the European premier of his ﬁlmE] in London in October, 2016, Leonardo DiCaprio
introduced it with the following words:

Before The Flood is the product of an incredible three-year journey that
took place with my co-creator and director Fisher Stevens. We went to every
corner of the globe to document the devastating impacts of climate change and
questioned humanity’s ability to reverse what may be the most catastrophic
problem mankind has ever faced. There was a lot to take in. All that we
witnessed on this journey shows us that our world’s climate is incredibly in-
terconnected and that it is at urgent breaking point. ... We wanted to create
a film that gave people a sense of urgency, that made them understand what
particular things are going to solve this problem. We bring up the issue of a
carbon tax, for example, which I haven’t seen in a lot of documentaries. Ba-
sically, sway a capitalist economy to try to invest in renewables, to bring less
money and subsidies out of oil companies. These are the things that are really
going to make a massive difference. ... We need to use our vote ... We cannot
afford to have political leaders out there that do not believe in modern science
or the scientific method or empirical truths ... We cannot afford to waste time

Zhttps:/ /wow filmsforaction.org /watch /before-the-flood-2016/
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Figure 4.4: Pope Francis and Leonardo DiCaprio discussing DiCaprio’s impor-
tant film, Before the Flood.

having people in power that choose to believe in the 2 percent of the scientific
community that is basically bought off by lobbyists and oil companies.

Evangelli Gaudium

In his exhortation Fvangelli Gaudium, Pope Francis wrote:

Just as the commandment ”Thou shalt not kill” sets a clear limit in order
to safeguard the value of human life, today we also have to say ”thou shalt
not” to an economy of exclusion and inequality. Such an economy kills... A
new tyranny is thus born, invisible and often virtual, which unilaterally and
relentlessly imposes its own laws and rules. To all this we can add widespread
corruption and self-serving tax evasion, which has taken on worldwide dimen-
sions. The thirst for power and possessions knows no limits.
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Figure 4.5: Leonardo DiCaprio presented Pope Francis with the reproduction
of a painting by Hieronymus Bosch, The Garden of FEarthly Delights. The
painting had stood beside the famous actor’s bed when he was a child. It
shows the world before and after the Biblical deluge.

Figure 4.6: Leonardo DiCaprio’s important and eloquent film is the result of in-
terviews with experts in all parts of the world, as well as personal observations.
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Figure 4.7: Leonardo DiCaprio discussing the climate emergency with US Pres-
ident Barack Obama.
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Chapter 5

REFUGEES FROM CLIMATE
CHANGE

5.1 Climate change as genocide

Climate change does not affect all parts of the world equally. The harshest effects of the
extreme weather that we are already experiencing are disproportionately felt by the poorest
people of the world.

In March, 2017. the Security Council was informed E] that 20 million people in four
countries, Nigeria, Somalia, South Sudan and Yemen, were in danger of dying unless pro-
vided with immediate help. The cost of the necessary aid was estimated to be $4.4 billion.
The developed world’s response has been a shrug of indifference. By the midsummer. 2017
only a tenth of the amount needed had been raised.

Conflicts and famine are interlinked. The struggle for food produces conflicts; and
famine is often used as an instrument of war. Food aid, when available, is often deliberately
blocked or destroyed by warring factions. Boko Haram in Nigeria, al-Shabaab in Somalia,
assorted militias and the government in South Sudan, and Saudi-backed forces in Yemen
all interfered with the delivery of aid supplies.

In the future, the effects of rising temperatures and reduced rainfall will disproportion-
ately affect poor farmers of Africa, the Middle East, South Asia, and Latin America. If
the more affluent parts of the world continue to produce greenhouse gasses in a business-
as-usual scenario, and if they continue to ignore calls for help from starving people, these
actions will amount to genocide.

by Stephen O’Brian, UN Under Secretary General for Humanitarian Affairs
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Figure 5.1: A starving child in Somalia.

5.2 The United Nations High Commission on Refugees

In an article on Climate Change and Disasters the United Nations High Commission on
Refugees makes the following statement:

“The Earth’s climate is changing at a rate that has exceeded most scientific forecasts.
Some families and communities have already started to suffer from disasters and the con-
sequences of climate change, forced to leave their homes in search of a new beginning.

“For UNHCR, the consequences of climate change are enormous. Scarce natural re-
sources such as drinking water are likely to become even more limited. Many crops and
some livestock are unlikely to survive in certain locations if conditions become too hot
and dry, or too cold and wet. Food security, already a concern, will become even more
challenging.

“People try to adapt to this situation, but for many this will mean a conscious move to
another place to survive. Such moves, or the effects of climate change on natural resources,
may spark conflict with other communities, as an increasing number of people compete for
a decreasing amount of resources.

“Since 2009, an estimated one person every second has been displaced by a disaster,
with an average of 22.5 million people displaced by climate- or weather-related events since
2008 (IDMC 2015). Disasters and slow onsets, such as droughts in Somalia in 2011 and
2012, floods in Pakistan between 2010 and 2012, and the earthquake in Nepal in 2015, can
leave huge numbers of people traumatized without shelter, clean water and basic supplies.”
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5.3 Populations displaced by sea level rise

In a recent article?] discussed the long-term effects of sea level rise and the massive refugee
crisis that it might create. By 2060, about 1.4 billion people could be climate change
refugees, according to the paper, and that number could reach 2 billion by 2100.

The lead author, Prof. Emeritus Charles Geisler of Cornell University says: “The col-
liding forces of human fertility, submerging coastal zones, residential retreat, and impedi-
ments to inland resettlement is a huge problem. We offer preliminary estimates of the lands
unlikely to support new waves of climate refugees due to the residues of war, exhausted
natural resources, declining net primary productivity, desertification, urban sprawl, land
concentration, 'paving the planet” with roads and greenhouse gas storage zones offsetting
permafrost melt.”

We should notice that Prof. Geisler’s estimate of 2 billion climate refugees by 2100
includes all causes, not merely sea level rise. However, the number of refugees from sea
level rise alone will be very large, since all the world’s coastal cities, and many river deltas
will be at risk.

5.4 Populations displaced by drought and famine

Climate change could produce a refugee crisis that is "unprecedented in human history”,
Barack Obama has warned as he stressed global warming was the most pressing issue of
the age.

Speaking at an international food conference in Milan, the former US President said
rising temperatures were already making it more difficult to grow crops and rising food
prices were “leading to political instability”.

If world leaders put aside “parochial interests” and took action to reduce greenhouse
gas emissions by enough to restrict the rise to one or two degrees Celsius, then humanity
would probably be able to cope.

Failing to do this, Mr Obama warned, increased the risk of “catastrophic” effects in the
future, “not only real threats to food security, but also increases in conflict as a consequence
of scarcity and greater refugee and migration patterns”.

“If you think about monsoon patterns in the Indian subcontinent, maybe half a billion
people rely on traditional rain patterns in those areas,”

5.5 Populations displaced by rising temperatures

A new study published in Nature: Climate Change has warned that up to 75% of the
world’s population could face deadly heat waves by 2100 unless greenhouse gas emissions
are rapidly controlled )] The following is an excerpt from the article:

2Geisler C. et al,, Impediments to inland resettlement under conditions of accelerated sea level rise
Land Use Policy, Vol 55, July 2017, Pages 322-330
3Mora, C. et al., Global risk of deadly heat, Nature: Climate Change, 19 June 2017
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Global Mean Estimates based on Land and Ocean Data
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Figure 5.2: This figure shows an alarming upward turn in the average global
temperature

“Here we conducted a global analysis of documented lethal heat events to identify
the climatic conditions associated with human death and then quantified the current and
projected occurrence of such deadly climatic conditions worldwide. We reviewed papers
published between 1980 and 2014, and found 783 cases of excess human mortality associated
with heat from 164 cities in 36 countries.

“Based on the climatic conditions of those lethal heat events, we identified a global
threshold beyond which daily mean surface air temperature and relative humidity become
deadly. Around 30% of the world’s population is currently exposed to climatic conditions
exceeding this deadly threshold for at least 20 days a year.

“By 2100, this percentage is projected to increase to 48% under a scenario with drastic
reductions of greenhouse gas emissions and 74% under a scenario of growing emissions. An
increasing threat to human life from excess heat now seems almost inevitable, but will be
greatly aggravated if greenhouse gases are not considerably reduced.” E|

5.6 Populations displaced by war

A recent article in The Guardimﬁ discusses the relationship between climate change and
war, Here are some excerpts from the article:

“Climate change is set to cause a refugee crisis of 'unimaginable scale’, according to
senior military figures, who warn that global warming is the greatest security threat of the
21st century and that mass migration will become the 'new normal’.

4See also https://phys.org/news/2017-08-deadly-south-asia-century.html and
https://cleantechnica.com/2017/09/28 /extreme-heatwaves-like-recent-lucifer-heatwave-become-normal-
europe-2050s/

SThursday, 1 December, 2016
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“The generals said the impacts of climate change were already factors in the conflicts
driving a current crisis of migration into Europe, having been linked to the Arab Spring,
the war in Syria and the Boko Haram terrorist insurgency.

“Military leaders have long warned that global warming could multiply and accelerate
security threats around the world by provoking conflicts and migration. They are now
warning that immediate action is required.

“’Climate change is the greatest security threat of the 21st century,” said Maj Gen
Muniruzzaman.

“Muniruzzaman, chairman of the Global Military Advisory Council on climate change
and a former military adviser to the president of Bangladesh. He said one meter of sea level
rise will flood 20% of his nation. "We're going to see refugee problems on an unimaginable
scale, potentially above 30 million people.’

“Previously, Bangladesh’s finance minister, Abul Maal Abdul Muhith, called on Britain
and other wealthy countries to accept millions of displaced people.

“Brig Gen Stephen Cheney, a member of the US Department of State’s foreign affairs
policy board and CEO of the American Security Project, said: ’Climate change could
lead to a humanitarian crisis of epic proportions. We're already seeing migration of large
numbers of people around the world because of food scarcity, water insecurity and extreme
weather, and this is set to become the new normal’.

5.7 Political reactions to migration

Brexit

Across the developed world, the reaction to threatened migration of refugees from climate
change has been less than generous, to say the least. The recent decision of Britain to
leave the European Union was motivated largely by the fear of British workers that EU
laws would force their country to accept large numbers of refugees.

Swings to the right in Europe

In Germany, Angela Merkel’s generous policies towards refugees have cost her votes, while
an openly racist party, the Alternative for Germany (AfD) party, has gained in strength.
Frauke Petry, 40, the party’s leader, has said border guards might need to turn guns on
anyone crossing a frontier illegally. The party’s policy platform says “Islam does not belong
in Germany” and calls for a ban on the construction of mosques.

In September, 2017, eight people from the neo-Nazi Freital Group were put on trial in
Dresden for bomb attacks on homes for asylum applicants. Hundreds of similar assaults
occur in Germany every year, but they had never before been tried as terrorism in a federal
court.

In the German election, which took place on Sunday, October 1, 2017, Angela Merkel
won a fourth term as Chancellor, but her party won only 33% of the votes, a percentage
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much reduced from the 41% won in the election of 2013. Angela Merkel was paying a high
price for her refugee-friendly policies.

Meanwhile the far right anti-immigration AfD party made a historic breakthrough,
winning 13.5% of the vote, thus becoming the first overtly nationalist party to sit in the
Bundestag in 60 years. The Greens have already complained that “Nazis have returned to
parliament”. In fact, members of the AfD party have begun to say that Germans should
stop being ashamed of their country’s Nazi past.

In France, the National Front is a nationalist party that uses populist rhetoric to pro-
mote its anti-immigration and anti-European Union positions. The party favors protec-
tionist economic policies and would clamp down on government benefits for immigrants.

Similarly, in the Netherlands, the anti-European Union, anti-Islam Party for Freedom
has called for closing all Islamic schools and recording the ethnicity of all Dutch citizens. In
early November, the party was leading in polls ahead of next year’s parliamentary elections.

Other far-right anti-immigrant parties in Europe include Golden Dawn (Greece), Jobbic
(Hungary), Sweden Democrats (Sweden), Freedom Party (Austria), and People’s Party
- Our Slovakia (Slovakia). All of these parties have gained in strength because of the
widespread fear of immigration.

Populism in the United States

The election of Donald Trump, who ran for President in 2016 on an openly racist and
anti-immigrant platform, can also be seen as the result of fear of immigration, especially
on the part of industrial workers.

5.8 A more humane response to the refugee crisis

In the long-term future, climate change will make the refugee crisis much more severe. Heat
and drought will make large regions of the world uninhabitable, and will threaten many
populations with famine. The severity of the refugee crisis will depend on how quickly we
reduce greenhouse gas emissions.

While making many parts of the world uninhabitable, long-term climate change will
make other regions more suitable for human habitation and agriculture. For example,
farming will become more possible in Siberia, Greenland, the Canadian Arctic, Alaska and
Patagonia. A humane response to the refugee crisis could include the generous opening of
these regions to refuges.

The global population of humans is currently increasing by almost a billion people every
decade. Global population must be stabilized, and in the long run, gradually reduced.
Money currently wasted (or worse than wasted) on armaments could be used instead to
promote universal primary health care, and with it, universal access to the knowledge and
materials needed for family planning.
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Finally, reduced consumption of meat, particularly beef, would shorten the food chain
thus make more food available for famine relief.
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Chapter 6

EXTINCTION EVENTS AND
FEEDBACK LOOPS

Introduction

Scientists warn that if the transition to renewable energy does not happen within very
few decades, there is a danger that we will reach a tipping point beyond which feedback
loops, such as the albedo effect and the methane hydrate feedback loop, will take over and
produce an out-of-control and fatal increase in global temperature.

In 2012, the World Bank issued a report warning that without quick action to curb
COs emissions, global warming is likely to reach 4 °C during the 21st century. This
is dangerously close to the temperature which initiated the Permian-Triassic extinction
event: 6 °C above normal. During the Permian-Triassic extinction event, which occurred
252 million years ago, 96% of all marine species were wiped out, as well as 70% of all
terrestrial vertebrates!]

Thttp://science.nationalgeographic.com/science/prehistoric-world /permian-extinction/
http://www.worldbank.org/en/news/feature/2012/11/18 /Climate-change-report-warns-dramatically-
warmer-world-this-century
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Figure 6.1: Monthly September ice extent for 1979 to 2012 shows a decline of
13.0% per decade. One can also see that the straight line does not really fit the
data, which more nearly resemble a downward curve will that reach zero in the
period 2016-2019. Source: National Snow and Ice Data Center. Wikimedia
Commons
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Figure 6.2: Loss of species caused by the Permian-Triassic extinction event.
Unless quick steps are taken to lower our greenhouse gas emissions, we may
cause a similar extinction event, which will threaten the survival of our own
species. Source: Australian Frontiers of Science, www.sciencearchive.org.au
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6.1 A warning from the World Bank

In 2012, the World Bank issued a report warning that without quick action to curb CO,
emissions, global warming is likely to reach 4 °C during the 21st century. This is dan-
gerously close to the temperature which initiated the Permian-Triassic extinction event:
6 °C above normal. During the Permian-Triassic extinction event, which occurred 252
million years ago, 96% of all marine species were wiped out, as well as 70% of all terrestrial
vertebrates

The 4°C scenarios are devastating: the inundation of coastal cities; increasing risks for
food production potentially leading to higher malnutrition rates; many dry regions becom-
ing dryer, wet regions wetter; unprecedented heat waves in many regions, especially in the
tropics; substantially exacerbated water scarcity in many regions; increased frequency of
high-intensity tropical cyclones; and irreversible loss of biodiversity, including coral reef
systems.

And most importantly, a 4°C world is so different from the current one that it comes
with high uncertainty and new risks that threaten our ability to anticipate and plan for
future adaptation needs. The lack of action on climate change not only risks putting
prosperity out of reach of millions of people in the developing world, it threatens to roll
back decades of sustainable development. It is clear that we already know a great deal
about the threat before us. The science is unequivocal that humans are the cause of
global warming, and major changes are already being observed: global mean warming is
0.8°C above pre industrial levels; oceans have warmed by 0.09°C since the 1950s and are
acidifying; sea levels rose by about 20 c¢m since pre-industrial times and are now rising
at 3.2 cm per decade; an exceptional number of extreme heat waves occurred in the last
decade; major food crop growing areas are increasingly affected by drought.

Despite the global community’s best intentions to keep global warming below a 2°C
increase above pre-industrial climate, higher levels of warming are increasingly likely. Sci-
entists agree that countries’ cur- rent United Nations Framework Convention on Climate
Change emission pledges and commitments would most likely result in 3.5 to 4°C warming.
And the longer those pledges remain unmet, the more likely a 4°C world becomes.

Data and evidence drive the work of the World Bank Group. Science reports, including
those produced by the Intergovernmental Panel on Climate Change, informed our decision
to ramp up work on these issues, leading to, a World Development Report on climate
change designed to improve our understanding of the implications of a warming planet;
a Strategic Framework on Development and Climate Change, and a report on Inclusive
Green Growth. The World Bank is a leading advocate for ambitious action on climate
change, not only because it is a moral imperative, but because it makes good economic
sense.

But what if we fail to ramp up efforts on mitigation? What are the implications of a
4°C world? We commissioned this report from the Potsdam Institute for Climate Impact

Zhttp://science.nationalgeographic.com /science/prehistoric-world /permian-extinction/
http://www.worldbank.org/en/news/feature/2012/11/18 /Climate-change-report-warns-dramatically-
warmer-world-this-century
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Research and Climate Analytics to help us understand the state of the science and the
potential impact on development in such a world.

It would be so dramatically different from today’s world that it is hard to describe
accurately; much relies on complex projections and interpretations. We are well aware of
the uncertainty that surrounds these scenarios and we know that different scholars and
studies sometimes disagree on the degree of risk. But the fact that such scenarios cannot
be discarded is sufficient to justify strengthening current climate change policies. Finding
ways to avoid that scenario is vital for the health and welfare of communities around the
world. While every region of the world will be affected, the poor and most vulnerable
would be hit hardest. A 4°C world can, and must, be avoided.

The World Bank Group will continue to be a strong advocate for international and
regional agreements and increasing climate financing. We will redouble our efforts to
support fast growing national initiatives to mitigate carbon emissions and build adaptive
capacity as well as support inclusive green growth and climate smart development. Our
work on inclusive green growth has shown that, through more efficiency and smarter use
of energy and natural resources, many opportunities exist to drastically reduce the climate
impact of development, without slowing down poverty alleviation and economic growth.

This report is a stark reminder that climate change affects everything. The solutions
don’t lie only in climate finance or climate projects. The solutions lie in effective risk
management and ensuring all our work, all our thinking, is designed with the threat of a
4°C degree world in mind. The World Bank Group will step up to the challenge.

6.2 Permian-Triassic extinction event
The geological record shows five major extinction events.

e Ordovician-Silurian Extinction. around 439 million years ago.

e Late Devonian Extinction. 375-360 million years ago.

Permian-Triassic extinction. 352 million years ago.

Triassic-Jurassic extinction, 201 million years ago.

Cretaceous-Paleogene extinction, 66 million years ago.

The most devastating of these was the Permian-Triassic extinction, which occurred
252 million years agof]| In the Permian-Triassic extinction, 96% of all marine specias and
76% of all terrestrial vertebrates disappeared forever. The cause of this extremely severe

3 https://www.thomhartmann.com /bigpicture/last-hours-climate-change
The Last Hours of Humanity: Warming the World To Extinction (book), by Thom Hartmann
https://www.amazon.com/Last-Hours-Humanity-Warming-Extinction/dp/1629213640
http://www.mediaite.com/online/leonardo-dicaprio-boosts-thom-hartmann-apocalyptic-global-warming-
film-last-hours/
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event is disputed, but according to one of the most plausible theories it was triggered by
a massive volcanic eruption in Siberia, which released enormous amounts of CO, into the
earth’s atmosphere.

The region where massive volcanic eruptions are known to have occurred 252 million
years ago called the “Siberian Traps”. (The “Traps” part of the name comes from the fact
that many of the volcanic rock formations in the region resemble staircases. The Swedish
word for staircase is “trappe”.) The eruptions continued for about a million years.

Today the area covered is about 2 million square kilometers, roughly equal to western
Europe in land area. Estimates of the original coverage are as high as 7 million square
kilometers. The original volume of lava is estimated to range from 1 to 4 million cubic
kilometers.

The COs released by the Siberian Traps eruption is believed to have caused a global
temperature increase of 6°C, and this was enough to trigger the methane-hydrate feedback
loop, which will be discussed below, The earth’s temperature is thought to have continued
to rise for 85,000 years, finally reaching 15° above normal.

6.3 The Holocene (Anthropocene) extinction

We are now living in the midst of a sixth, human-caused, mass extinction. How severe it
becomes is up to us.

Recently a group of scientists stated that the scope of human impact on planet Earth
is so great that the Anthropocene warrants a formal place in the Geological Time Scale.

In a statement issued by University of Leicester Press Office on 2 October 2017, professor
Jan Zalasiewicz from the University of Leicester’s School of Geography, Geology, and the
Environment said: “Our findings suggest that the Anthropocene should follow on from the
Holocene Epoch that has seen 11.7 thousand years of relative environmental stability, since
the retreat of the last Ice Age, as we enter a more unstable and rapidly evolving phase of
our planet’s history,”ﬁ

“We conclude that human impact has now grown to the point that it has changed the
course of Earth history by at least many millennia, in terms of the anticipated long-term
climate effects (e.g. postponement of the next glacial maximum: see Ganopolski et al.,
2016; Clark et al., 2016), and in terms of the extensive and ongoing transformation of the
biota, including a geologically unprecedented phase of human-mediated species invasions,
and by species extinctions which are accelerating (Williams et al., 2015, 2016).”

The report stated that defining characteristics of the period include “marked accelera-
tion of rates of erosion and sedimentation; large-scale chemical perturbations to the cycles
of carbon, nitrogen, phosphorus and other elements; the inception of significant change in
global climate and sea level; and biotic changes including unprecedented levels of species
invasions across the Earth. Many of these changes are geologically long-lasting, and some
are effectively irreversible.”

Yhttp://www2.le.ac.uk/offices/press/press-releases/2017 /october /significant-scale-of-human-impact-
on-planet-has-changed-course-of-earth2019s-history-scientists-suggest
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Loss of biodiversity

Tropical rain forests are the most biologically diverse places in the world. This is because
they have not been affected by the periods of glaciation that have periodically destroyed
the forests of temperate and boreal regions. The destruction of species-rich tropical rain
forests is one of the mechanisms driving the present high rate of species loss.

According to a recent article published in The Guardiarf] “Conservation experts have
already signalled that the world is in the grip of the "sixth great extinction” of species,
driven by the destruction of natural habitats, hunting, the spread of alien predators and
disease, and climate change.

“The IUCNE] created shock waves with its major assessment of the world’s biodiversity
in 2004, which calculated that the rate of extinction had reached 100-1,000 times that
suggested by the fossil records before humans.

“No formal calculations have been published since, but conservationists agree the rate of
loss has increased since then, and Stuart said it was possible that the dramatic predictions
of experts like the renowned Harvard biologist E O Wilson, that the rate of loss could reach
10,000 times the background rate in two decades, could be correct.”

A recent article by Profs. Gerardo Ceballos, Paul R. Ehrlich and Rodolfo Dirzo in
the Proceedings of the National Academy of Sciences was entitles “Biological Annihilation
via the Ongoing Sixth Mass Extinction Signaled by Vertebrate Population Losses and
Declines”.

The Abstract of the paper reads as follows: “The population extinction pulse we de-
scribe here shows, from a quantitative viewpoint, that Earth’s sixth mass extinction is more
severe than perceived when looking exclusively at species extinctions. Therefore, humanity
needs to address anthropogenic population extirpation and decimation immediately. That
conclusion is based on analyses of the numbers and degrees of range contraction (indica-
tive of population shrinkage and/or population extinctions according to the International
Union for Conservation of Nature) using a sample of 27,600 vertebrate species, and on a
more detailed analysis documenting the population extinctions between 1900 and 2015 in
177 mammal species. We find that the rate of population loss in terrestrial vertebrates is
extremely high, even in ’species of low concern.” In our sample, comprising nearly half of
known vertebrate species, 32% (8,851/27,600) are decreasing; that is, they have decreased
in population size and range. In the 177 mammals for which we have detailed data, all have
lost 30% or more of their geographic ranges and more than 40% of the species have expe-
rienced severe population declines (;80% range shrinkage). Our data indicate that beyond
global species extinctions Earth is experiencing a huge episode of population declines and
extirpations, which will have negative cascading consequences on ecosystem functioning
and services vital to sustaining civilization. We describe this as a ’biological annihilation’
to highlight the current magnitude of Earth’s ongoing sixth major extinction event.

Shttps://www.theguardian.com/environment /2010/mar /07 /extinction-species-evolve
®International Union for the Conservation of Nature
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6.4 Global warming and atmospheric water vapor

A feedback loop is a self-re-enforcing trend. One of the main positive feedback loops in
global warming is the tendency of warming to increase the atmospheric saturation pressure
for water vapor, and hence amount of water vapor in the atmosphere, which in turn leads
to further warming, since water vapor is a greenhouse gas.

Wikipedia’s article on greenhouse gases states that, “Water vapor accounts for the
largest percentage of the greenhouse effect, between 36% and 66% for clear sky conditions
and between 66% and 85% when including clouds.”

6.5 The albedo effect

Albedo is defined to be the fraction of solar energy (shortwave radiation) reflected from
the Earth back into space. It is a measure of the reflectivity of the earth’s surface. Ice,
especially with snow on top of it, has a high albedo: most sunlight hitting the surface
bounces back towards space.

Loss of sea ice

Especially in the Arctic and Antarctic regions, there exists a dangerous feedback loop
involving the albedo of ice and snow. As is shown in Figure 4.1, Arctic sea ice is rapidly
disappearing. It is predicted that during the summers, the ice covering arctic seas may
disappear entirely during the summers. As a consequence, incoming sunlight will encounter
dark light-absorbing water surfaces rather than light-reflecting ice and snow.

This effect is self-re-enforcing. In other words, it is a feedback loop. The rising temper-
atures caused by the absorption of more solar radiation cause the melting of more ice, and
hence even more absorption of radiation rather than reflection, still higher temperatures,
more melting, and so on.

The feedback loop is further strengthened by the fact that water vapor acts like a
greenhouse gas. As polar oceans become exposed, more water vapor enters the atmosphere,
where it contributes to the greenhouse effect and rising temperatures.

Darkened snow on Greenland’s icecap

Greenland’s icecap is melting, and as it melts, the surface becomes darker and less re-
flective because particles of soot previously trapped in the snow and ice become exposed.
This darkened surface absorbs an increased amount of solar radiation, and the result is
accelerated melting.
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Figure 6.3: The worrying thing about the methane/hydrate feedback loop is the
enormous amount of carbon in the form of hydrate crystals, 10,000 gigatons
most of it on the continental shelves of oceans. This greater than the amount of
carbon in all other forms that might potentially enter the earth’s atmosphere.



136 OUR WORLD IS BURNING

Figure 6.4: When ocean temperatures rise, methane hydrate crystals become
unstable, and methane gas bubbles up to ocean surfaces.
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Figure 6.5: This diagram shows two important feedback loops, one involving the
albedo effect, and the other involving methane hydrates.
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6.6 The methane hydrate feedback loop

If we look at the distant future, by far the most dangerous feedback loop involves methane
hydrates or methane clathrates. When organic matter is carried into the oceans by rivers, it
decays to form methane. The methane then combines with water to form hydrate crystals,
which are stable at the temperatures and pressures which currently exist on ocean floors.
However, if the temperature rises, the crystals become unstable, and methane gas bubbles
up to the surface. Methane is a greenhouse gas which is 70 times as potent as COs.

The worrying thing about the methane hydrate deposits on ocean floors is the enor-
mous amount of carbon involved: roughly 10,000 gigatons. To put this huge amount into
perspective, we can remember that the total amount of carbon in world CO2 emissions
since 1751 has only been 337 gigatons.

A runaway, exponentially increasing, feedback loop involving methane hydrates could
lead to one of the great geological extinction events that have periodically wiped out most
of the animals and plants then living. This must be avoided at all costs.

6.7 A feedback loop from warming of soils

On October 6, 2017, the journal Science published an article entitled Long-term pattern
and magnitude of soil carbon feedback to the climate system in a warming world} The
lead author, Jerry Melillo, is an ecologist working at the Marine Biological Laboratory,
Woods Hole Massachusetts. In an interview with Newsweek, he said: “This self-reinforcing
feedback is potentially a global phenomenon with soils, and once it starts it may be very
difficult to turn off. It’s that part of the problem that I think is sobering... We think
that one of the things that may be happening is both a reorganization of the microbial
community structure and its functional capacity,”

The study reported on three decades of observations of heated sections of a forest owned
by Harvard University. The heated sections were 5°C warmer than control sections.

6.8 Drying of forests and forest fires

According to a recent article in Naturd],“Across the American west, the area burned each
year has increased significantly over the past several decades, a trend that scientists at-
tribute both to warming and drying and to a century of wildfire suppression and other
human activities. Allen suggests that the intertwined forces of fire and climate change
will take ecosystems into new territory, not only in the American west but also elsewhere
around the world. In the Jemez, for example, it could transform much of the ponderosa
pine (Pinus ponderosa) forest into shrub land. "We're losing forests as we’ve known them

7J.M. Melillo et al., Long-term pattern and magnitude of soil carbon feedback to the climate system in
a warming world, Science, Vol. 358, pp. 101-105, (2017).
8http://www.nature.com/news/forest-fires-burn-out-1.11424
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for a very long time,” says Allen. "We’re on a different trajectory, and we’re not yet sure
where we're going.’

“All around the American west, scientists are seeing signs that fire and climate change
are combining to create a 'new normal’. Ten years after Colorado’s largest recorded fire
burned 56,000 hectares southwest of Denver, the forest still has not rebounded in a 20,000-
hectare patch in the middle, which was devastated by an intense crown fire. Only a
few thousand hectares, which the US Forest Service replanted, look anything like the
ponderosa-pine stands that previously dominated the landscape.”

6.9 Tipping points and feedback loops

A tipping point is usually defined as the threshold for an abrupt and irreversible changd’]
To illustrate this idea, we can think of a book lying on a table. If we gradually push the
book towards the edge of the table, we will finally reach a point after which more than
half of the weight of the book will not be not supported by the table. When this “tipping
point” is passed the situation will suddenly become unstable, and the book will fall to the
floor. Analogously, as the earth’s climate gradually changes, we may reach tipping points.
If we pass these points, sudden instabilities and abrupt climatic changes will occur.

Greenland ice cores supply a record of temperatures in the past, and through geological
evidence we have evidence of sea levels in past epochs. These historical records show that
abrupt climatic changes have occurred in the past.

Timothy Michael Lenton, FRS, Professor of Climate Change and Earth System Science
at he University of Exeter, lists the following examples of climatic tipping points:

e Boreal forest dieback
e Amazon rainforest dieback

e Loss of Arctic and Antarctic sea ice (Polar ice packs) and melting of Greenland and
Antarctic ice sheets

e Disruption to Indian and West African monsoon

e Formation of Atlantic deep water near the Arctic ocean, which is a component process
of the thermohaline circulation.

e Loss of permafrost, leading to potential Arctic methane release and clathrate gun
effect

It can be seen from this list that climate tipping points are associated with feedback
loops. For example, the boreal forest dieback and the Amazon rainforest dieback tipping
points are associated with the feedback loop involving the drying of forests and forest fires,

90ther definitions of tipping points are possible. A few authors define these as points beyond which
change is inevitable, emphasizing that while inevitable, the change may be slow.
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while the tipping point involving loss of Arctic and Antarctic sea ice is associated with the
Albedo effect feedback loop. The tipping point involving loss of permafrost is associated
with the methane hydrate feedback loop.

Once a positive feedback loop starts to operate in earnest, change may be abrupt.
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Chapter 7
THIS CHANGES EVERYTHING

7.1 From mall-junkie to environmentalist

Born into a family of social activists

Naomi Klein was born in 1970 in Montreal, Canada. Her parents had moved there from
the United States in 1967 to escape from involvement in the Vietnam War, and they
described themselves as ‘hippies”. Naomi’s mother is a feminist film-maker, best known
for her anti-pornographic film, Not A Love Affair. Her physician father, Michael Klein,
is a member of Physicians for Social Responsibility, a branch of International Physicians
for the Prevention of Nuclear War (Nobel Peace Prize, 1985). According to Naomi Klein
herself, as a child and teenager, she found it “very oppressive to have a very public feminist
mother”. As a reaction, she devoted herself to full-time consumerism, spending much of
her time at shopping malls.

Becoming “less of a brat”

Two events made Naomi Klein become (in her own words) “less of a brat”. As she was
preparing for entry as a student at the University of Toronto, her mother had a stroke,
and had to be cared for by the family, including Naomi. To do this, all of the family
members had to make sacrifices. The second wake-up call was the 1989 massacre of female
engineering students at the Eole Polytechnique. This came during Klein’s first year at the
University of Toronto, and it converted her to feminism.

Full-time journalism

During her time as a student at the University of Toronto, Naomi Klein served as editor
of the student newspaper The Varsity, to which she also contributed articles. Attracted to
journalism as a career, she dropped out of the university after her third year, and became a
full-time writer for The Globe and Mail. In 1995 she became the editors of This Magazine.

143



144 THE WORLD IS BURNING

She married Avi Lewis, a well-connected progressive film-maker and television personality
with whom she now collaborates.

Naomi Klein’s books and films

No Logo, 1999:

Fences and Windows, 2002:

The Take, 2004:

The Shock Doctrine: The Rise of Disaster Capitalism, 2007:

This Changes FEverything: Capitalism vs. the Climate, 2014:

No Is Not Enough: Resisting Trump’s Shock Politics and Winning the World We
Need, 2017:

e The Battle for Paradise: Puerto Rico Takes on the Disaster Capitalists, 2018:

e On Fire: The (Burning) Case for a Green New Deal, September, 2019:

Naomi Klein’s articles

(July 10, 2015). A radical Vatican?. The New Yorker. New York City.

(September 2004). Baghdad year zero: Pillaging Iraq in pursuit of a neocon utopia.
Harper’s Magazine. New York City: 43-53.

(November 28, 2011). Capitalism vs. the Climate: What the right gets - and the left
doesn’t - about the revolutionary power of climate change. The Nation. New York
City.

(October 29, 2013). How science is telling us all to revolt. New Statesman.
(November 9, 2016). [t was the Democrats’ embrace of neoliberalism that won it for
Trump. The Guardian. Kings Place, London.

(July 3, 2017). Daring to Dream in the Age of Trump - Resistance is necessary, but
it’s not enough to win the world we need. The Nation. New York City.

(August 3, 2018). Capitalism Killed Our Climate Momentum, Not, “Human Nature”.
The Intercept.
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Figure 7.1: Naomi Klein’s 2014 book, This Changes Everything: Capitalism vs.
the Climate, was called “the most momentous and contentious environmental
book since Silent Spring” by New York Times book reviewer Rob Nixon.
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Figure 7.2: Poster for the film version of This Changes FEverything, produced
and directed by Naomi Klein’s husband, Avi Lewis.
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7.2 Naomi Klein on the urgency of the Green New
Deal

A recent article by journalist Naomi LaChance describes a meeting at the Sanders Institute
(founded by Senator Bernie Sanders and his wife Jane) at which the famous author and
activist Naomi Klein and others spoke about the scope and urgency of the Green New
Deal. Here are some excerpts from the article:

Progressive journalist and activist Naomi Klein urged sweeping change that
tackles the climate crisis, capitalism, racism and economic inequality in tandem
on Friday in Burlington, Vt. If that seems challenging, add the fact that the
clock is ticking'] and there might not be another chance.

“We need to have started yesterday”, Klein said at the three-day Sanders
Institute Gathering on a panel moderated by environmental activist Bill McK-
ibben. “What all of us who follow the science know is that we just can’t lose
these four years”, she said, referring to the presidency of climate change de-
nier Donald Trump. The conference, organized by the think tank founded by
Vermont Sen. Bernie Sanders’ wife, Jane, is aimed at forming bold progressive
agendas for the future.

Progressives are looking to incoming Democratic New York Rep. Alexan-
dria Ocasio-Cortez for leadership as she galvanizes a grassroots effort by the
youth-led climate change group Sunrise Movementﬂ to reduce fossil fuel depen-
dence. Eighteen members of Congress support the idea of creating a House
select committee to look at making a realistic plan by January 2020.

Uniting for a Green New Deal

Here are excerpts from an article entitled Uniting for a Green New Deal, by Margaret
Flowers and Kevin Zeese. It was published on January 15, 2019.

Support is growing in the United States for a Green New Deal. Though
there are competing visions for what that looks like, essentially, a Green New
Deal includes a rapid transition to a clean energy economy, a jobs program and
a stronger social safety net.

We need a Green New Deal for many reasons, most obviously the climate
crisis and growing economic insecurity. Each new climate report describes the
severe consequences of climate change with increasing alarm and the window
of opportunity for action is closing. At the same time, wealth inequality is

Thttps://www.theguardian.com /environment /2018 /oct /08 /global-warming-must-not-exceed-15c-
warns-landmark-un-report
Zhttps:/ /www.truthdig.com/articles /will-democrats-back-a-green-new-deal /
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Figure 7.3: Award-winning Canadian author Naomi Klein, speaking at the
Sanders Institute in January, 2019. Her book This Changes Everything: Capi-
talism vs. the Climate (2014) was a New York Times Bestseller List non-fiction
bestseller and the winner of the Hilary Weston Writers’ Trust Prize for Non-
fiction in its year. In 2016 Klein was awarded the Sydney Peace Prize for
her activism on climate justice. Klein frequently appears on global and na-
tional lists of top influential thinkers. Writing in the wake of Hurricane Sandy
she warned that the climate crisis constitutes a massive opportunity for disas-
ter capitalists and corporations seeking to profit from crisis. But equally, the
climate crisis “can be a historic moment to usher in the next great wave of
progressive change”. On November 9, 2016, following the election of Donald
Trump as the 45th President of the United States, Klein called for an inter-
national campaign to impose economic sanctions on the United States if his
administration refuses to abide by the terms of the Paris Agreement.
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also growing. Paul Bucheit writes that more than half of the population in the
United States is suffering from poverty.

The Green New Deal provides an opportunity for transformational changes,
not just reform, but changes that fundamentally solve the crises we face. This
is the time to be pushing for a Green New Deal at all levels, in our towns and
cities, states and nationally.

The idea of a Green New Deal seems to have arisen in early 2007 when the
Green New Deal Group started meeting to discuss it, specifically as a plan for
the United Kingdom. They published their report in July 2008. In April 2009,
the United Nations Environmental Program also issued a plan for a global
Green New Deal.

In the United States, Barack Obama included a Green New Deal in his
2008 presidential campaign and conservative Thomas Friedman started talking
about it in 2007. Howie Hawkins, a Green Party gubernatorial candidate in
New York, campaigned on a Green New Deal starting in 2010. Listen to our
interview with Hawkins about how we win the Green New Deal on Clearing
the FOG. Jill Stein campaigned on it during her presidential runs in 2012 and
2016, as have many Green Party candidates.

Alexandria Ocasio Cortez (AOC), who ran for Congress as a Democrat
and won in 2018, has made the Green New Deal a major priority. With the
backing of the Sunrise Movement, AOC pushed for a congressional committee
tasked with developing a Green New Deal and convinced dozens of members
of Congress to support it. Speaker of the House Nancy Pelosi sidelined that
idea by creating a climate committee headed by Kathy Castor, which has no
mandate to do anything and lacks the power to write legislation and issue
subpoenas. Now the Sunrise Movement is planning a tour to build support for
the Green New Deal. At each stop they will provide organizing tools to make
the Green New Deal a major issue in the 2020 election season.

This week, more than 600 organizations, mostly environmental groups, sent
a letter to Congress calling on it to take climate change seriously and design
a plan to end dependence on fossil fuels, a transition to 100% clean energy
by 2035, create jobs and more. Indigenous leaders are also organizing to urge
Congress to pass a Green New Deal that is “Indigenized,” meaning it prioritizes
input from and the inclusion of Indigenous Peoples.

Roosevelt’s original New Deal

In the United States, President Franklin D. Roosevelt was faced with the difficult problems
of the depression during his first few years in office. Roosevelt introduced a number of
special governmental programs, such as the WPA | the Civilian Construction Corps and the
Tennessee Valley Authority, which were designed to create new jobs on projects directed
towards socially useful goals - building highways, airfields, auditoriums, harbors, housing
projects, schools and dams. The English economist John Maynard Keynes, (1883-1946),
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provided an analysis of the factors that had caused the 1929 depression, and a theoretical
justification of Roosevelt’s policies.

The transition to a sustainable global society will require a similar level of governmental
responsibility, although the measures needed are not the same as those which Roosevelt
used to end the great depression. Despite the burst of faith in the free market which has
followed the end of the Cold War, it seems unlikely that market mechanisms alone will
be sufficient to solve problems of unemployment in the long-range future, or to achieve
conservation of land, natural resources and environment.

Honors and awards won by Naomi Klein

e 2014 Hilary Weston Writers” Trust Prize for Nonfiction for This Changes Everything
The Observer 'Book of the Year’, This Changes Everything

Book Review 100 Notable Books of the Year’, This Changes Everything

Warwick Prize for Writing, for The Shock Doctrine

The New York Times Critics’ Pick of the Year, The Shock Doctrine

No Logo - Top 100 Non Fiction books of all-time list (2016), The Guardian

Time magazine’s list of Top 100 Non-Fiction books published since 1923, No Logo.
Sydney Peace Prize, 2016

Honorary doctorate, Saint Thomas University (2011)

Honorary doctorate, University of Amsterdam (2019)

7.3 The Sunrise Movement

The Sunrise Movement is a youth-lead climate activist organization founded in 2017. The
movement’s website states that “Sunrise is a movement to stop climate change and create
millions of good jobs in the process. We're building an army of young people to make
climate change an urgent priority across America, end the corrupting influence of fossil
fuel executives on our politics, and elect leaders who stand up for the health and wellbeing
of all people.

“We are ordinary young people who are scared about what the climate crisis means for
the people and places we love. We are gathering in classrooms, living rooms, and worship
halls across the country. Everyone has a role to play. Public opinion is already with us - if
we unite by the millions we can turn this into political power and reclaim our democracy.

“We are not looking to the right or left. We look forward. Together, we will change
this country and this world, sure as the sun rises each morning.”

Principles of the Sunrise Movement

1. We are a movement to stop climate change and create millions of good-
paying jobs in the process. We unite to make climate change an urgent priority
across America, end the corrupting influence of fossil fuel executives on our politics,
and elect leaders who stand up for the health and wellbeing of all people.
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Figure 7.4: Representative Alexandria Ocasio-Cortez addressing a meeting of
the Sunrise Movement.

2. We grow our power through talking to our communities. We talk to our
neighbors, families, religious leaders, classmates, and teachers, in order to spread our
word. Our strength and work is rooted in our local communities, and we are always
growing in number.

3. We are Americans from all walks of life. We are of many colors and creeds,
from the plains, mountains, and coasts. A wealthy few want to divide us, but we
value each other in our differences and we are united in a shared fight to make real
the promise of a society that works for all of us.

4. We are nonviolent in word and deed. Remaining nonviolent allows us to win the
hearts of the public and welcomes the most people to participate. We need maximum
participation in order to achieve our goals.

5. We tell our stories and we honor each other’s stories. We all have something
to lose to climate change, and something to gain in coming together. We tell our
individual stories to connect with each other and understand the many different ways
this crisis impacts us.

6. We ask for help and we give what we can. We all have something to offer to the
movement. Some of us give time through volunteering anywhere from 1 to 50 hours
per week. Some of us give money. Some of us donate housing or meeting space. We
invite our community into the movement by asking for the help we need.
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Figure 7.5: Banner dropped by the Sunrise Movement on August 23, 2019, across
from the Democratic National Committee meeting.
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7. We take initiative. Any group of 3 people can take action in the name of Sunrise.
We ask for advice - not permission - from each other to make this happen. To make
decisions, we ask ourselves, “does this bring us closer to our goal?” If yes, we simply
do the work that is exciting and makes sense.

8. We embrace experimentation and we learn together. We welcome imper-
fection, share innovations, and learn through honest mistakes followed by honest
conversations that help us move forward together. If we see something we don’t like,
we contribute with something we do like, modeling an alternative.

9. We take care of ourselves, each other, and our shared home. We maintain
our health of body, mind, spirit, and environment to the best of our ability so that
we can maintain a strong movement together. We respect that for each of us this
looks different.

10. We stand with other movements for change. Stopping climate change requires
winning and holding power at every level of government. This is a huge job and we
can’t do it alone. When it makes sense, we work with other movements who share
our values and are also working to win political power.

11. We shine bright. There are hard and sad days, to be sure. This isn’t easy work.
But we strive to bring a spirit of positivity and hope to everything we do. Changing
the world is a fulfilling and joyful process, and we let that show

7.4 The Extinction Rebellion

Here is a quotation from the organization’s Websiteﬂ:

“On 31st October 2018, we assembled on Parliament Square in London to announce
a Declaration of Rebellion against the UK Government. We were expecting a couple
of hundred people. Instead, 1500 came to participate in peaceful civil disobedience. The
energy was contagious! The next few weeks were a whirlwind. Six thousand of us converged
on London to peacefully block five major bridges across the Thames. We planted trees in
the middle of Parliament Square, and dug a hole there to bury a coffin representing our
future. We super-glued ourselves to the gates of Buckingham Palace as we read a letter to
the Queen. Our actions generated huge national and international publicity and, as news
spread, our ideas connected with tens of thousands of people around the world. The XR
project was resonating with a deeply felt need for community and solidarity. “We are the
ones we've been waiting for,” we chanted! Dozens of countries now have groups springing
up, from the Solomon Islands to Australia, from Spain to South Africa, the US to India.

“So what’s next? We are working relentlessly, building our movement in preparation
for phase two, an international rebellion that will begin on 15th April 2019. So come and

3https://rebellion.earth /the-truth /about-us/
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join us. Rebel for life. For the planet. For our children’s children’s futures. There is so
much work to be done.”

Demands

1.

Government must tell the truth by declaring a climate and ecological emergency,
working with other institutions to communicate the urgency for change.
Government must act now to halt biodiversity loss and reduce greenhouse gas emis-
sions to net-zero by 2025.

Government must create, and be led by the decisions of, a citizens’ assembly on
climate and ecological justice.

Stated principles

1.

We have a shared vision of change - creating a world that is fit for generations to
come. We set our mission on what is necessary - mobilizing 3.5% of the population
to achieve system change by using ideas such as "momentum-driven organizing” to
achieve this.

. We need a regenerative culture - creating a culture that is healthy, resilient, and

adaptable.

. We openly challenge ourselves and this toxic system, leaving our comfort zones to

take action for change.

. We value reflecting and learning, following a cycle of action, reflection, learning, and

planning for more action (learning from other movements and contexts as well as our
own experiences).

. We welcome everyone and every part of everyone - working actively to create safer

and more accessible spaces.

. We actively mitigate for power - breaking down hierarchies of power for more equi-

table participation.
We avoid blaming and shaming - we live in a toxic system, but no one individual is
to blame.

. We are a non-violent network using non-violent strategy and tactics as the most

effective way to bring about change.

. We are based on autonomy and decentralization - we collectively create the structures

we need to challenge power. Anyone who follows these core principles and values can
take action in the name of RisingUp!”
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Suggestions for further reading

1. Full text of A Green New Deal by the Green New Deal Group and published by the
New Economics Foundation (2008)

2. UNEP: Global Green New Deal at the Library of Congress Web Archives (archived
November 12, 2008)

3. Hilary French, Michael Renner and Gary Gardner, Toward a Transatlantic Green
New Deal, ed. by the Heinrich Boll Foundation and the Worldwatch Institute, PDF,
2009

4. E McGaughey, Green New Deal: Policies to Stop Climate Damage by 2025 (2019)
LawArXiv



Chapter 8

ECOLOGY AND CULTURE

8.1 Ancient futures

We can learn from traditional cultures

Today, the whole world seems to be adopting values, fashions, and standards of behavior
presented in the mass media of western society. The unsustainable, power-worshiping,
consumption-oriented values of western society are so strongly propagandized by television,
films and advertising, that they overpower and sweep aside the wisdom of older societies.
This is unfortunate, since besides showing us unsustainable levels of affluence and economic
waste, the western mass media depict values and behavior patterns which are hardly worthy
of imitation. We need to reverse this trend. The industrialized countries must learn from
the values of older traditional cultures. The wisdom of our ancestors, their respect for
nature and their hospitable traditions of sharing, can help us to create a new economic
system founded on social and environmental ethics[] Helena Norbert-Hodge is a leading
voice in the ecological movement that acknowledges the wisdom of ancient cultures. She is
the founder and director of the International Society for Ecology and Culture, whose name
has now been changed to Ancient Futures.

Education

Born in Sweden in 1946, Helena Norberg-Hodge was educated in Sweden, Germany, Aus-
tria, England and the United States. She studied linguistics at the Ph.D. level under Prof.
Noam Chomsky at MIT, and is fluent in seven languages. She has studies the cultures of
many countries, both industrialized and non-industrialized.

thttp://www.learndev.org/dl/harmony8.pdf
http://dissidentvoice.org/2015/05/gandhi-as-an-economist/
http://www.encyclopedia.com/doc/1G2-3401804813.html
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Figure 8.1: Helena Norberg-Hodge (born in 1946) is the founder and direc-
tor of Local Futures, which was previously named International Society for
Ecology and Culture. She states that the organization is “dedicated to the
revitalization of cultural and biological diversity, and the strengthening of lo-
cal communities and economies worldwide”. In her important book, Ancient
Futures, Norberg-Hodge says that modern industrial societies ought to learn
from more sustainable traditional cultures, rather than the reverse.
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Figure 8.2: Helena Norberg-Hodge gained much insight from her work in
Ladakh.

Figure 8.3: Another view of Ladakh. Although politically a part of India, Ladakh
is culturally and physically more similar to Tibet.
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LESSONS TROM LADAKE FOR A GLOBALIZING WORLD
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Figure 8.4: Cover for the 2009 edition of Ancient futures.
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+ Economics «Happiness

Figure 8.5: In 2011, Helena Norberg-Hodge produced the award-winning film,
The Economics of Happiness. The synopsis states that “The film features
many voices from six continents calling for systemic economic change. The
documentary describes a world moving simultaneously in two opposing direc-
tions. While government and big business continue to promote globalization
and the consolidation of corporate power, people around the world are resisting
those policies and working to forge a very different future. Communities are
coming together to re-build more human scale, ecological economies based on
a new paradigm: an economics of localization.”
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Observations in Ladakh

Helena Norberg-Hodge observed that the original culture of Ladakh had much to recom-
mend it, but it broke down rapidly under the impact of economic forces when the country
was opened to the outside world. She remembered that “When I first arrived in Leh, the
capital of 5,000 inhabitants, cows were the most likely cause of congestion and the air was
crystal clear. Within five minutes’ walk in any direction from the town centre were barley
fields, dotted with large farmhouses. For the next twenty years I watched Leh turn into an
urban sprawl. The streets became choked with traffic, and the air tasted of diesel fumes.
"Housing colonies’ of soulless, cement boxes spread into the dusty desert. The once pristine
streams became polluted, the water undrinkable. For the first time, there were homeless
people. The increased economic pressures led to unemployment and competition. Within
a few years, friction between different communities appeared. All of these things had not
existed for the previous 500 years.

“In one of my first years in Ladakh, I was in this incredibly beautiful village. All the
houses were three stories high and painted white. And I was just amazed. So out of
curiosity I asked a young man from that village to show me the poorest house. He thought
for a bit, and then he said, "We don’t have any poor houses.” The same person I heard
eight years later saying to a tourist, ’Oh, if you could only help us Ladakhis, we’re so poor!’
And what had happened is that in the intervening eight years he had been bombarded with
all these one-dimensional images of life in the West. He’d seen people with fast cars, you
know, looking as though they never worked, and with lots of money. And suddenly by
comparison his culture seemed backward and primitive and poor”

Books, articles and book chapters by Norberg-Hodge

Helena Norberg-Hodge is the author of the important book, Ancient Futures: Learning
from Ladakh It was published by the Sierra Club in 1991. The nook was very well received,
and has remained in print ever since. Ancient Futures and its film version have been
translated into more than 40 languages.

Norberg-Hodge is also the co-author of Bringing the Food Economy Home: Local Al-
ternatives to Global Agribusiness, published by Kumarian in 2002, and From the Ground
Up: Rethinking Industrial Agriculture, Zed Books, 1992. Her articles and book chapters
are listed below.

Localization and the Economics of Happiness, Soka Gakkai International, March 2017
Strengthening Local Economies: The Path to Peace?, Tikkun, July 29, 2015

A New Call for Resistance and Renewal, Resurgence, July-August 2015

The Economics of Climate Change Ecotrust, February 23, 2015

The North-South Divide The Ecologist magazine, June 22, 2008.

Encouraging Diversity and Sustainability through Localisation World Women’s Forum
2008.

e The Economics of Happiness Resurgence magazine, November/December 2007.
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Figure 8.6: Helena Norberg-Hodge today.

e Thinking Globally, Eating Locally Totnes Transition Town Guide, 2007.
e Going Local Kindred magazine, December 2007

e Poverty and the Buddhist Way of Life. FEcology and Buddhism in the Knowledge-
based Society, May 2006

Lectures

Wikipedia states that “Norberg-Hodge lectures extensively in English, Swedish, German,
French, Spanish, Italian and Ladakhi. Over the years, lecture tours have brought her to
universities, government agencies and private institutions. She has made presentations
to parliamentarians in Germany, Sweden, and England; at the White House and the US
Congress; to UNESCO, the World Bank and the IMF; and at Cambridge, Oxford, Harvard,
Cornell and numerous other universities. She also teaches regularly at Schumacher College
in England. She frequently lectures and gives workshops for community groups around the
world working on localization issues.”

Some Norberg-Hodge quotations

Here are a few more things that she said:

If our starting point is a respect for nature and people, diversity is an in-
evitable consequence. If technology and the needs of the economy are our
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starting point, then we have what we are faced with today - a model of devel-
opment that is dangerously distanced from the needs of particular peoples and
places and rigidly imposed from the top down.

The old culture reflected fundamental human needs while respecting nat-
ural limits. And it worked. It worked for nature, and it worked for people.
The various connecting relationships in the traditional system were mutually
reinforcing, encouraging harmony and stability.

Globalization, which attempts to amalgamate every local, regional, and
national economy into a single world system, requires homogenizing locally
adapted forms of agriculture, replacing them with an industrial system-centrally
managed, pesticide-intensive, one-crop production for export-designed to de-
liver a narrow range of transportable foods to the world market.

I have seen that community and a close relationship with the land can en-
rich human life beyond all comparison with material wealth or technological
sophistication. I have learned that another way is possible.

Throughout the world today there is a growing awareness of the failings of
the Western model of development and a corresponding desire to look for more
human-scale, ecological ways of living.

Economic localization is the key to sustaining biological and cultural diver-
sity - to sustaining life itself. The sooner we shift towards the local, the sooner
we will begin healing our planet, our communities and ourselves.

It may seem absurd to believe that a ’primitive’ culture in the Himalaya has
anything to teach our industrialized society. But our search for a future that
works keeps spiraling back to an ancient connection between ourselves and the
earth, an interconnectedness that ancient cultures have never abandoned.

8.2 Maude Barlow: water as a human right

Leader in the struggle against the commodification of water

In many countries, large corporations have taken control of water supplies, and are now
selling water at prices that poor citizens cannot afford. Maude Barlow, born in 1947 in
Canada, is leading the struggle against the commodification of water. As the result of her
campaign, the United Nations has declared water to be a human right. This is particularly
important at a time when fresh water is becoming increasingly scarce.

Wikipedia states that “Maude Barlow is the recipient of 12 honorary doctorates as
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well as many awards, including the 2005 Right Livelihood Award, the Citation of Lifetime
Achievement which she received at the 2008 Canadian Environment Awards, the 2009
Earth Day Canada Outstanding Environmental Achievement Award, the 2009 Planet in
Focus Eco Hero Award, and the 2011 EarthCare Award, the highest international honour
of the Sierra Club (U.S.).”

Books with Maude Barlow as author, co-author or contributor

e Parcel of Rogues: How Free Trade Is Failing Canada - Key Porter Books, Toronto
(1990)

e Take Back the Nation (with Bruce Campbell) - Key Porter Books, Toronto (1992)

e Take Back the Nation 2 (with Bruce Campbell) - Key Porter Books, Toronto (1993)

o Class Warfare: The Assault on Canada’s Schools (with Heather-Jane Robertson) -
Key Porter Books, Toronto (1994) ISBN 1-55013-559-7.

e Straight through the Heart: How the Liberals Abandoned the Just Society (with Bruce
Campbell) - Harper Collins, Toronto (1995).

e The Big Black Book: The Essential Views of Conrad and Barbara Amiel Black (with
Jim Winter) - Stoddart, Toronto (1997).

o MAI: The Multilateral Agreement on Investment and the Threat to Canadian Sovereignty
(with Tony Clarke) - Stoddart (1997).

o MAI: The Multilateral Agreement on Investment and the Threat to American Freedom
(with Tony Clarke) - Stoddart, Toronto (1998)

o The Fight of My Life: Confessions of an Unrepentant Canadian - Harper Collins,
Toronto (1998).

o MAI: The Multilateral Agreement on Investment Round 2; New Global and Internal
Threats to Canadian Sovereignty (with Tony Clarke) - Stoddart, Toronto (1998)

e Frederick Street: Life and Death on Canada’s Love Canal (with Elizabeth May) -
Harper Collins, Toronto (2000)

e Global Showdown: How the New Activists Are Fighting Global Corporate Rule (with
Tony Clarke) - Stoddart, Toronto (2001).

e Blue Gold: The Battle Against Corporate Theft of the World’s Water (with Tony
Clarke) - Stoddart, Toronto (2002).

e Profit Is Not the Cure: A Citizen’s Guide to Saving Medicare - McCelland & Stewart,
Toronto (2002).

e Too Close For Comfort; Canada’s Future Within Fortress North America - McClel-
land & Stewart, Toronto (2005).

e Blue Covenant: The Global Water Crisis and the Fight for the Right to Water -
McClelland & Stewart, Toronto (October 16, 2007). Also available in French, Arabic,
Japanese, Portuguese, Korean, Greek, Turkish, and Spanish.

e Blue Future: Protecting Water for People and the Planet Forever - House of Anansi,
Inc., Toronto (September 2013).

e Boiling Point: Government Neglect, Corporate Abuse, and Canada’s Water Crisis -
ECW Press, Toronto (September 2016).
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Figure 8.7: Maude Barlow (born 1947). The Wikipedia article on her states
that she is a “Canadian author and activist. She is the National Chairperson
of the Council of Canadians, a citizens’ advocacy organization with members
and chapters across Canada. She is also the co-founder of the Blue Planet
Project, which works internationally for the human right to water. Maude
chairs the board of Washington-based Food and Water Watch, is a founding
member of the San Francisco-based International Forum on Globalization, and
a Councillor with the Hamburg-based World Future Council. In 2008/2009,
she served as Senior Advisor on Water to the 63rd President of the United
Nations General Assembly and was a leader in the campaign to have water
recognized as a human right by the UN. She has authored and co-authored
16 books.” Maude Barlow’s work on the issue of water is especially important
because fresh water is becoming increasingly scarce throughout the world.
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The Silent Revolution: Media, Democracy, and the Free Trade Debate. University of
Ottawa Press, Ottawa. (1990).

Trading Freedom: How Free Trade Affect our Lives, Work, and Environment - Insti-

tute for Policy Studies, Washington (1992)

The American Review of Canadian Studies - Twentieth Anniversary Issue of The

Association for Canadian Studies in the United States, Washington (1992)

Crossing the Line: Canada and Free Trade With Mexico- New Star Publications,

Vancouver (1992)

The Charlottetown Accord, the Referendum, and the Future of Canada - University

of Toronto Press, Toronto (1993)

The Trojan Horse: Alberta and the Future of Canada - Black Rose Books, Edmonton
1995)-

(The C)'ase Against the Global Economy - Sierra Club Books, New York (1996)
Globalization and the Live Performing Arts, Conference Papers - Monash University,
Melbourne (2001)

Alternatives to Economic Globalization, a Report of the International Forum on Glob-
alization - Berrett-Koehler Publishers, San Francisco (2002)-

Whose Water Is It? The Unquenchable Thirst of a Water-Hungry World - Edited by
Bernadette McDonald and Douglas Jehl, National Geographic, Washington (2003)
Meeting the Global Challenge: Competitive Position and Strategic Response - BMA
Program, Edited by Tom Wesson, York University Press, Toronto (2004)
Globalization, Human Rights & Citizenship, An Anthology From the Gannett Lec-
ture Series - Rochester Institute of Technology, Edited by Robert Manning - trade

paperback (2005)

Reports

Blue Gold: The Global Water Crisis and the Commodification of the World’s Water
Supply - International Forum on Globalization, San Francisco (June 1999) See also:
Commodification of water

The Free Trade Area of the Americas, The Threat to Social Programs, Environmental
Sustainability and Social Justice - International Forum on Globalization, San Fran-
cisco (February 2001)

The World Trade Organization and the Threat to Canada’s Social Programs - The
Council of Canadians, Ottawa (September 2001)

Profit is not the Cure: A Call to Action on the Future of Health Care in Canada -
The Council of Canadians, Ottawa (Winter 2002)

Making the Links, A Citizen’s Guide to the World Trade Organization and the Free
Trade Area of the Americas (with Tony Clarke) - The Council of Canadians, Ottawa
(Summer 2003)

The Global Fight Against Privatization of Water - Annual Report, The World Forum
on Alternatives, Geneva (April 2004)

The Canada We Want, A Citizen’s Alternative to Deep Integration - The Council of
Canadians, Ottawa (March 2004)
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A few things that Maude Barlow has said

Unlimited growth assumes unlimited resources, and this is the genesis of
Ecocide.

Do not listen to those who say there is nothing you can do to the very real
and large social and environmental issues of our time.

Everything is now for sale. Even those areas of life that we once considered
sacred like health and education, food and water and air and seeds and genes
and a heritage. It is all now for sale.

There is simply no way to overstate the water crisis of the planet today.

We are committed with our lives to building a different model and a differ-
ent future for humanity, the Earth, and other species. We have envisaged a
moral alternative to economic globalization and we will not rest until we see it
realized.

The destruction of aquatic ecosystem health, and the increasing water scarcity,
are in my opinion the most pressing environmental problems facing human

kind.

No piecemeal solution is going to prevent the collapse of whole societies
and ecosystems ... a radical re-thinking of our values, priorities and political
systems is urgent.

At the heart of the WTO is an assault on everything left standing in the
commons, in the public realm. Everything is now for sale. Even those areas
of life that we once considered sacred like health and education, food and
water and air and seeds and genes and a heritage. It is all now for sale.
Economic freedom - not democracy, and not ecological stewardship - is the
defining metaphor of the WTO and its central goal is humanity’s mastery of
the natural world through its total commodification.

Robert Glennon is a leading-edge legal scholar and passionate water advo-
cate whose thinking is central to an intense debate on the path forward to a
water-secure world. I heartily recommend his provocative, information-packed,
and highly readable new book Unquenchable.
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Figure 8.8: Lester R. Brown: “Water will be the most critical resource.”

8.3 The global water crisis

Falling water tables in China may cause famine in Africa

After a lecture at the University of Copenhagen in the 1980’s, Lester R. Brown of the
Earth Policy Institute was asked which resource would be the first to become critically
scarce. Everyone in the audience expected him to say “oil”, but instead he said “fresh
water”. He went on to explain that falling water tables in China would soon make China
unable to feed its population. This would not cause famine in China itself because of the
strength of the Chinese economy, which would allow the Chinese to purchase grain on the
world market. However, shortages of fresh water in China would indeed cause famine,
for example in Africa, because Chinese demand for grain would raise prices on the world
market beyond the ability of poor countries to pay.

Predictions of drought in the Stern Review

According to a report presented to the Oxford Institute of Economic Policy by Sir Nicholas
Stern on 31 January, 2006, areas likely to lose up to 30% of their rainfall by the 2050’s
because of climate change include much of the United States, Brazil, the Mediterranean
region, Eastern Russia and Belarus, the Middle East, Southern Africa and Southern Aus-
tralia. Meanwhile rainfall is predicted to increase up to 30% in Central Africa, Pakistan,
India, Bangladesh, Siberia, and much of China.

Stern and his team point out that “We can... expect to see changes in the Indian
monsoon, which could have a huge impact on the lives of hundreds of millions of people
in India, Pakistan and Bangladesh. Most climate models suggest that the monsoon will
change, although there is still uncertainty about exactly how. Nevertheless, small changes
in the monsoon could have a huge impact. Today, a fluctuation of just 10% in either
direction from average monsoon rainfall is known to cause either severe flooding or drought.
A weak summer monsoon, for example, can lead to poor harvests and food shortages among
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the rural population - two-thirds of India’s almost 1.1 billion people. Heavier-than-usual
monsoon downpours can also have devastating consequences...”

In some regions, melting of glaciers can be serious from the standpoint of dry-season
water supplies. For example, melts from glaciers in the Hindu Kush and the Himalayas
now supply much of Asia, including China and India, with a dry-season water supply.
Complete melting of these glacial systems would cause an exaggerated runoff for a few
decades, after which there would be a drying out of some of the most densely populated
regions of the world.

Ocean current changes and failure of monsoons

It is expected that climate change will affect ocean currents, and hence also affect monsoon
rainfall. We are already experiencing a diversion of the Gulf Stream due to southward
currents of cold water from melting ice in the Arctic. This has caused what is known
as the North Atlantic Anomaly. While most regions of the world are experiencing rising
temperatures, the North Atlantic and several northern European countries are exceptions
to this rule, and have cooled. Complete failure of the Gulf Stream would lead to much
colder temperatures in Europe.

Changes in ocean currents have already lead to the failure of the West African Monsoon,
and this has already produced severe food insecurity in West Africa.

In the future, climate-changed ocean currents may lead to failures of monsoons in
South-east Asia, and thus damage the food supply of almost two billion people.

Falling water tables around the world

Under many desert areas of the world are deeply buried water tables formed during glacial
periods when the climate of these regions was wetter. These regions include the Middle
East and large parts of Africa. Water can be withdrawn from such ancient reservoirs by
deep wells and pumping, but only for a limited amount of time.

In oil-rich Saudi Arabia, petroenergy is used to drill wells for ancient water and to bring
it to the surface. Much of this water is used to irrigate wheat fields, and this is done to such
an extent that Saudi Arabia exports wheat. The country is, in effect, exporting its ancient
heritage of water, a policy that it may, in time, regret. A similarly short-sighted project
is Muammar Qaddafi’s enormous pipeline, which will bring water from ancient sub-desert
reservoirs to coastal cities.

In the United States, the great Ogallala aquifer is being overdrawn. This aquifer is an
enormous stratum of water-saturated sand and gravel under-lying parts of northern Texas,
Oklahoma, New Mexico, Kansas, Colorado, Nebraska, Wyoming and South Dakota. The
average thickness of the aquifer is about 70 meters. The rate of water withdrawal from the
aquifer exceeds the rate of recharge by a factor of eight.

Thus we can see that in many regions, the earth’s present population is living on its
inheritance of water, rather than its income. This fact, coupled with rapidly increasing pop-
ulations and climate change, may contribute to a very serious food crisis partway through
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Figure 8.9: Water stress per country.

the 21st century.

Glacial melting and summer water supplies

The summer water supplies of both China and India are threatened by the melting of
glaciers. The Gangotri glacier, which is the principle glacier feeding India’s great Ganges
River, is reported to be melting at an accelerating rate, and it could disappear within
a few decades. If this happens,the Ganges could become seasonal, flowing only during
the monsoon season. Chinese agriculture is also threatened by disappearing Himalayan
glaciers, in this case those on the Tibet-Quinghai Plateau. The respected Chinese glaciol-
ogist Yao Tandong estimates that the glaciers feeding the Yangtze and Yellow Rivers are
disappearing at the rate of 7% per yearE|

How many people are currently under stress?

It is estimated that two thirds of the world’s peoples currently live under water stress for
at least one month each year. Half a billion people now suffer from water shortages and
stress for the entire year. Half of the world’s large cities are currently plagued by water
scarcity, and the situation is expected to get worse.

Dangers from water wars

Water plays a role in present conflicts, for example in the conflict between the government
of Israel and the country’s Palistinian population. In the future, there may be many other
conflicts over water, for example between China and India. China is building a canal to
take water from the Tibetan Plateau to Beijing, thus reducing the amount of water in

Zhttp://www.commondreams.org/news,/2015/08 /04 /global-glaciers-melting-three-times-rate-20th-
century



172 THE WORLD IS BURNING

Global sum of all withdrawals

et FACH JOeE Arpaidlnd

4 Agricultural M Municipal @ Industrial

Figure 8.10: Global use of fresh water (FAO data).

Figure 8.11: In Meatu district, Simiyu Region, Tanzania (Africa), water most
often comes from open holes dug in the sand of dry riverbeds, and it is invari-
ably contaminated. Many children are deprived of an education primarily due
to this daily task.
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Figure 8.12: In 2012 in Sindh, Pakistan a shortage of clean water led people to
queue to collect it where available.
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Figure 8.13: Deforestation of the Madagascar Highland Plateau has led to ex-
tensive siltation and unstable flows of western rivers.

Figure 8.14: A South Asian woman carrying water on her head, 2016.
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rivers flowing down from the plateau into India. Other dangerous water conflicts loom in
regions such as Sudan.

Advances in desalination technology

Scientists at the Massachusetts Institute of Technology have developed a new desalination
process, called shock electrodialysis. In this process. water flows through a porous material
-in this case, made of tiny glass particles, called a frit - with membranes or electrodes
sandwiching the porous material on each side. When an electric current flows through the
system, the salty water divides into regions where the salt concentration is either depleted
or enriched. When that current is increased to a certain point, it generates a shockwave
between these two zones, sharply dividing the streams and allowing the fresh and salty
regions to be separated by a simple physical barrier at the center of the flow.

“It generates a very strong gradient,” says Martin Bazant, a researcher involved with
the project’]

Even though the system can use membranes on each side of the porous material, Bazant
explains, the water flows across those membranes, not through them. That means they
are not as vulnerable to fouling - a buildup of filtered material - or to degradation due
to water pressure, as happens with conventional membrane-based desalination, including
conventional electrodialysis. “The salt doesn’t have to push through something,” Bazant
says. “The charged salt particles, or ions, just move to one side”.

Suggestions for further reading

1. C., Biswas, A., and Cline, S., eds. 2010. Global Change: Impacts on Water and Food
Security. Heidelberg: Springer.

2. Steven Solomon (2010). Water: The Epic Struggle for Wealth, Power, and Civiliza-
tion. Harper.

3. Alexander Bell (2009). Peak Water : Civilisation and the world’s water crisis. Ed-
inburgh: Luath.

4. Peter H. Gleick, ed. (2009). The World’s Water 2008-2009: The Biennial Report on
Freshwater Resources. Washington D.C. : Island Press.

5. Maude Barlow (2007). Blue covenant : the global water crisis and the coming battle
for the right to water. New York : New Press : Distributed by W.W. Norton.

6. Richard Heinberg (2007). Peak Everything: Waking Up to the Century of Declines.
Gabriola, BC : New Society Publishers.

7. Engelbert, Ernest A.; Ann Foley Scheuring, eds. (c. 1984). Water Scarcity: Impacts
on Western Agriculture. Berkeley: University of California Press.

8. Jameel M. Zayed. No Peace Without Water - The Role of Hydropolitics in the Israel-
Palestine Conflict. London.

3 He was quoted in an article published in MIT News, November 12, 2015
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Chapter 9

SIR DAVID ATTENBOROUGH

9.1 Family background and childhood

David Attenborough grew up in an academic environment. He lived with his family in
College House on the campus of University College, Leicester, where his father, Frederick,
was the Principal. The college developed into the University of Leicester, and Attenborough
Tower, the tallest structure on its campus, commemorates the university’s association with
the Attenborough family.

Even as a very young boy, David Attenborough was strongly interested in natural his-
tory. He collected fossils, stones, and natural specimens of all kinds. When David was
seven years old, Jacquetta Hawkes, who was then 23, admired his “museum” and encour-
aged him to continue collecting. Jacquetta, who was the daughter of the Nobel Laureate
biochemist Sir Frederick Gowland Hopkins, later became a well-known archaeologist.

When he was 10 years old, David Attenborough heard a lecture by the Canadian
ecologist and conservationist “Grey Owl”. According to his brother Richard, who also
attended the lecture, David was “bowled over by the man’s determination to save the
beaver, by his profound knowledge of the flora and fauna of the Canadian wilderness
and by his warnings of ecological disaster should the delicate balance between them be
destroyed. The idea that mankind was endangering nature by recklessly despoiling and
plundering its riches was unheard of at the time, but it is one that has remained part of
Dave’s own credo to this day.” Richard Attenborough later produced a documentary film
on the life of “Grey Owl”.

Between 1945 and 1947, David Attenborough studied zoology at the University of
Cambridge. In 1947 he was called up for military service, and spent the next two years in
the Royal Navy.

After leaving the navy, Attenborough worked for a period as an editor of children’s
books. However, this job did not satisfy him, and he applied to the BBC for a position
as a radio broadcaster. Although he didn’t get the job for which he originally applied, his
resumé came to the attention of the BBC’s newly-formed television division, which offered
him the chance to take a course on television broadcasting.

177
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Figure 9.1: The Attenborough Tower at the University of Leicester now houses
the university’s College of Social Sciences.
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Figure 9.2: The Canadian environmentalist, Archibald Belaney (1888-1938), who
liked to call himself “Grey Owl”. At the age of 10, David Attenborough heard
him speak on the need to protect the natural world from excessive human

development. This lecture made an extremely strong impression on the young
David.
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Figure 9.3: Lord Richard Attenborough (1923-2014), David Attenborough’s el-
der brother, seen here together with his wife. In 1993 he was awarded a life
peerage because of his contributions to cinema. He is especially remembered
for his iconic film Gandhi:.
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9.2 Career at the BBC

Sir David Attenborough’s films which have been broadcast by the
BBC

Life on Earth (1979)

The Living Planet (1984)

The Trials of Life (1990)

Life in the Freezer (1993)

The Private Life of Plants (1995)

The Life of Birds (1998)

The Life of Mammals (2002)

Life in the Undergrowth (2005)

Life in Cold Blood (2008)

Zoo Quest (1954-63)

The People of Paradise (1960)

The World About Us (1967)

The Miracle of Bali (1969)

The Tribal Eye (1975)

Wildlife on One (1977)

The First Eden (1987)

Lost Worlds, Vanished Lives (1989)

BBC Wildlife Specials (1995-2008)

The Lost Gods of Easter Island (2000)
State of the Planet (2000)

The Blue Planet (2001)

Planet Earth (2006)

Are We Changing Planet Earth? (2006)
Charles Darwin and the Tree of Life (2009)
Nature’s Great Events (2009)

Life (2009)

First Life (2010)

Madagascar (2011)

Frozen Planet (2011)

Attenborough: 60 Years in the Wild (2012)
Africa (2013)

David Attenborough’s Natural Curiosities (episodes) (2013-)
David Attenborough’s Rise of Animals: Triumph of the Vertebrates (2013)
When Bjork Met Attenborough (2013)
Life Story (2014) The Hunt (2015)

Great Barrier Reef (2015)

Planet Earth II (2016)

Blue Planet IT (2017)



182

THE WORLD IS BURNING

Dynasties (2018)

Our Planet (2019)

Climate Change - The Facts (2019)

Flying Monsters 3D (2010)

The Penguin King (2011)

Kingdom of Plants 3D (2012)

Galapagos 3D (2013)

David Attenborough’s Natural History Museum Alive (2014)

Books by Sir David Attenborough

Zoo Quest to Guyana (1956)

Zoo Quest for a Dragon (1957) - republished in 1959 to include an addi-
tional 85 pages titled Quest for the Paradise Birds

Zoo Quest in Paraguay (1959)

Quest in Paradise (1960)

People of Paradise (1960)

Zoo Quest to Madagascar (1961)

Quest Under Capricorn (1963)

Fabulous Animals (1975)

The Tribal Eye (1976)

Life on Earth (1979)

Discovering Life on Earth (1981)

The Living Planet (1984)

The First Eden: The Mediterranean World and Man (1987)

The Atlas of the Living World (1989)

The Trials of Life (1990)

The Private Life of Plants (1994)

The Life of Birds (1998)

The Life of Mammals (2002)

Life on Air: Memoirs of a Broadcaster (2002) - autobiography, revised in
2009

Life in the Undergrowth (2005)

Amazing Rare Things: The Art of Natural History in the Age of Discovery
(2007) - with Susan Owens, Martin Clayton and Rea Alexandratos

Life in Cold Blood (2007)

David Attenborough’s Life Stories (2009)

David Attenborough’s New Life Stories (2011)

Drawn From Paradise: The Discovery, Art and Natural History of the
Birds of Paradise (2012) - with Errol Fuller

Adventures of a Young Naturalist: The Zoo Quest Expeditions (2017)
Journeys to the Other Side of the World: Further Adventures of a Young
Naturalist (2018)
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e Dynasties: The Rise and Fall of Animal Families with Stephen Moss (BBC
Books, 2018)
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Figure 9.4: David Attenborough’s highly entertaining autobiographical book
about his career at the BBC.
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9.3 Disaster!

In a 2011 interview in The Guardian, Sir David Attenborough was asked: “What will it
take to wake people up about climate change?”. He replied “Disaster. It’s a terrible thing
to say, isn’t it? And even disaster doesn’t always do it. I mean, goodness me, there have
been disasters in North America, with hurricanes, and one thing and another, and floods;
and still a lot of people would deny it, and say it’s nothing to do with climate change. Well
it visibly has to do with climate change!”

Sir David Attenborough’s almost unbelievably enormous and impressive opus of tele-
vision programs about the natural world have helped to raise public awareness of the
importance of the natural environment. He also has made a number of television pro-
grams specifically related to questions such as saving threatened species, the dangers of
exploding global human populations, and the destruction of forests for the sake of palm
oil plantations.

Let us return to The Guardian’s 2011 interview with Sir David. Had it been made
in the autumn of 2017, the interview would certainly have included a discussion of recent
hurricanes of unprecedented power and destructiveness, such as Harvey, Irma and Maria,
as well as 2017’s wildfires and Asian floods. It is possible that such events, which will
certainly become more frequent and severe during the next few years, will provide the
political will needed to silence climate change denial, to stop fossil fuel extraction, and to
promote governmental policies favoring renewable energy.

Although the mass media almost have entirely neglected the link between climate
change and recent disastrous hurricanes, floods droughts and wildfires, many individu-
als and organizations emphasized the cause and effect relationship. For example, UK
airline billionaire Sir Richard Branson, whose Caribbean summer residence was destroyed
by Hurricane Irma said:

“Look, you can never be 100 percent sure about links, But scientists have said the
storms are going to get more and more and more intense and more and more often. We've
had four storms within a month, all far greater than that have ever, ever, ever happened in
history, Sadly, I think this is the start of things to come. Climate change is real. Ninety-
nine percent of scientists know it’s real. The whole world knows it’s real except for maybe
one person in the White House.”

May Boeve, executive director of the NGO 350.org, said “With a few exceptions, the
major TV networks completely failed to cover the scientifically proven ways that climate
change is intensifying extreme weather events like hurricanes Harvey and Irma. That’s not
just disappointing, it’s dangerous. We won’t be able to turn this crisis around if our media
is asleep at the wheel.”

Commenting on the destruction of Puerto Rico by Hurricane Maria, historian Juan
Cole wrote: “When you vote for denialist politicians, you are selecting people who make
policy. The policy they make will be clueless and will actively endanger the public. Climate
change is real. We are causing it by our emissions. If you don’t believe that, you are not
a responsible steward of our infrastructure and of our lives.”

When interviewed by Amy Goodman of Democracy Now, musician Stevie Wonder said:
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. we should begin to love and value our planet, and anyone who believes that there is
no such thing as global warming must be blind or unintelligent.”

Another well-known musician, Byoncé, added: “The effects of climate change are play-
ing out around the world every day. Just this past week, we’ve seen devastation from
the monsoon in India...and multiple catastrophic hurricanes. Irma alone has left a trail of
death and destruction from the Caribbean to Florida to Southern United States. We have
to be prepared for what comes next...”

In her September 2017 publication Season of Smok(ﬂ prizewinning author Naomi Klein
wrote:

“We hear about the record-setting amounts of water that Hurricane Harvey dumped on
Houston and other Gulf cities and towns, mixing with petrochemicals to pollute and poison
on an unfathomable scale. We hear too about the epic floods that have displaced hundreds
of thousands of people from Bangladesh to Nigeria (though we don’t hear enough). And
we are witnessing, yet again, the fearsome force of water and wind as Hurricane Irma, one
of the most powerful storms ever recorded, leaves devastation behind in the Caribbean,
with Florida now in its sights.

“Yet for large parts of North America, Europe, and Africa, this summer has not been
about water at all. In fact it has been about its absence; it’s been about land so dry and
heat so oppressive that forested mountains exploded into smoke like volcanoes. It’s been
about fires fierce enough to jump the Columbia River; fast enough to light up the outskirts
of Los Angeles like an invading army; and pervasive enough to threaten natural treasures,
like the tallest and most ancient sequoia trees and Glacier National Park.

“For millions of people from California to Greenland, Oregon to Portugal, British
Columbia to Montana, Siberia to South Africa, the summer of 2017 has been the sum-
mer of fire. And more than anything else, it’s been the summer of ubiquitous, inescapable
smoke.

“For years, climate scientists have warned us that a warming world is an extreme
world, in which humanity is buffeted by both brutalizing excesses and stifling absences of
the core elements that have kept fragile life in equilibrium for millennia. At the end of the
summer of 2017, with major cities submerged in water and others licked by flames, we are
currently living through Exhibit A of this extreme world, one in which natural extremes
come head-to-head with social, racial, and economic ones.”

It seems likely that the climate-linked disasters of 2019 and 2020 will be even more
severe than those that we have witnessed during 2017 and 2018. But will such disasters
be enough to wake us up?

The BBC has recently announced that Sir David Attenborough is currently producing
a new series, Blue Planet II, which will focus on environmental issuesE]

“My hope is that the world is coming to its senses ... I'm so old I remember a time
when ... we didn’t talk about climate change, we talked about animals and species exter-

Thttps://theintercept.com/2017/09/09/in-a-summer-of-wildfires-and-hurricanes-my-son-asks-why-is-
everything-going-wrong/
http:/ /www.bbcearth.com /blueplanet2/
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Figure 9.5: Sir David Attenborough: “Disaster. It’s a terrible thing to say, isn’t
it?”

mination,” Sir David told Greenpeace in an interview, “For the first time I’'m beginning to
think there is actually a groundswell, there is a change in the public view. I feel many more
people are concerned and more aware of what the problems are. Young people - people
who’ve got 50 years of their life ahead of them - they are thinking they ought to be doing
something about this. That’s a huge change.”
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Figure 9.6: Speaking at the opening ceremony of COP24, the universally loved
and respected naturalist Sir David Attenborough said: “If we don’t take action,
the collapse of our civilizations and the extinction of much of the natural world
is on the horizon.”
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9.4 Climate Change, The Facts

Now Sir David Attenborough has completed a new one-hour BBC program on the danger
of catastrophic climate change. Here are some excerpts from an April 18 2019 review of
the program by Rebecca Nicholson in The Guardian:

The Facts is a rousing call to arms. It is an alarm clock set at a horrify-
ing volume. The first 40 minutes are given over to what Attenborough calls,
without hyperbole, “our greatest threat in thousands of years”. Expert af-
ter expert explains the consequences of rising CO2 levels, on the ice caps, on
coastal regions, on weather and wildlife and society itself. The most powerful
moments are in footage shot not by expert crews who have spent years on loca-
tion, but on shaky cameras, capturing the very moment at which the reality of
our warming planet struck the person holding the phone. In Cairns, Australia,
flying foxes are unable to survive the extreme temperatures; rescuers survey
the terrible massacre, and we learn that while 350 were saved, 11,000 died.
A man and his son talk through their escape from raging wildfires, over the
film they took while attempting to drive through a cavern of blazing red trees.
These are horror movies playing out in miniature. It is difficult to watch even
five minutes of this and remain somehow neutral, or unconvinced.
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Yet as I kept on, scribbling down an increasingly grim list of statistics,
most of which I knew, vaguely, though compiled like this they finally sound as
dreadful as they truly are - 20 of the warmest years on record happened in the
last 22 years; Greenland’s ice sheet is melting five times faster than it was 25
years ago - I started to wonder about responsibility, and if and where it would
be placed. This would be a toothless film, in the end, if it were hamstrung by
political neutrality, and if its inevitable “it’s not too late” message rested solely
on individuals and what relatively little tweaks we might make as consumers.
What about corporations? What about governments?

Then, at that exact moment, having played the despair through to its
crescendo, the experts served up unvarnished honesty. They lined up to lay
out the facts, plain and simple. Fossil fuel companies are the most profitable
businesses man has ever known, and they engage in PR offensives, using the
same consultants as tobacco companies, and the resulting uncertainty and de-
nial, designed to safeguard profits, has narrowed our window for action. It
is unforgivable. I find it hard to believe that anyone, regardless of political
affiliation, can watch footage of Trump calling climate change “a hoax ... a
money-making industry” and not be left winded by such staggering ignorance
or astonishing deceit, though it is, more likely, more bleakly, a catastrophic
combination of the two. At least Nigel Lawson only appears here in archive
footage, and his argument sounds limp, to put it kindly.

Climate Change: The Facts should not have to change minds, but perhaps
it will change them anyway, or at least make this seem as pressing as it needs to
be. With the Extinction Rebellion protests across London this week, disrupting
day-to-day business, and this, on primetime BBC One, maybe the message will
filter through. At the very least, it should incite indignation that more was
not done, sooner, and then urgency and a decision to both change and push
for change at a much higher level. Because there is, for a brief moment, just
possibly, still time.

9.5 Sir David testifies in Parliament

Referencing the rise of climate science denial in some countries while giving evidence to a
committee of MPs in the UK, Attenborough said he was “sorry that there are people in
power and internationally, notably the United States, but also in Australia”.

Attenborough also said it would be “a very sad day” if President Donald Trump suc-
ceeded in withdrawing the US from the Paris Agreement, praising the UN process as an
example of international cooperation.

He accused climate science deniers of cherry-picking their data, arguing it isn’t proof
to find a particular example of where glaciers had grown, rather than shrunk. “The proof
is in the graphs, the proof is in the scientific records, the proof is in when you analyze
bubbles from the sea ice and glacier ice to show you what has happened to the climate
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Figure 9.7: Sir David Attenborough testifying at the British Parliament in July,
2019

over the years,” he added.

Asked if flights would have to become more expensive, to the point that normal families
could no longer afford an annual holiday in France or Spain, he replied: “I don’t know how
you would restrict air travel other than economically, so I am afraid that is the case, yes.”

He told the Business, Energy and Industrial Strategy Committee: “There’s a huge
change in public perception. I suspect we are right now in the beginning of a big change.”

Sir David credited young people for bringing about the change, saying the electorate
of tomorrow already understand the changes that need to be made.

Some things that Sir David Attenborough has said

The future of life on earth depends on our ability to take action. Many
individuals are doing what they can, but real success can only come if there’s a
change in our societies and our economics and in our politics. I’ve been lucky
in my lifetime to see some of the greatest spectacles that the natural world
has to offer. Surely we have a responsibility to leave for future generations a
planet that is healthy, inhabitable by all species.

Three and a half million years separate the individual who left these foot-
prints in the sands of Africa from the one who left them on the moon. A
mere blink in the eye of evolution. Using his burgeoning intelligence, this
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most successful of all mammals has exploited the environment to produce food
for an ever-increasing population. In spite of disasters when civilizations have
over-reached themselves, that process has continued, indeed accelerated, even
today. Now mankind is looking for food, not just on this planet but on others.
Perhaps the time has now come to put that process into reverse. Instead of
controlling the environment for the benefit of the population, perhaps it’s time
we control the population to allow the survival of the environment.

The growth in human numbers is frightening. I've seen wildlife under
mounting human pressure all over the world, and it’s not just from human
economy or technology. Behind every threat is the frightening explosion in
human numbers. I’ve never seen a problem that wouldn’t be easier to solve
with fewer people - or harder, and ultimately impossible, with more.

We cannot continue to deny the problem. People have pushed aside the
question of population sustainability and not considered it because it is too
awkward, embarrassing and difficult. But we have to talk about it.

We are a plague on the Earth. It’s coming home to roost over the next
50 years or so. It’s not just climate change; it’s sheer space, places to grow
food for this enormous horde. Either we limit our population growth or the
natural world will do it for us, and the natural world is doing it for us right now.

9.6 Extinction: The Facts

In his newest documentary, Sir David presents the stark facts about the current rate of
extinction of species.

Here is a quotation from an article by Andrea D. Steffen entitled Sir David Attenbor-
ough’s Heartbreaking New Film On Eztinction Is A Must See and published on September
18, 2020P}

The now 94-year-old David Attenborough presents us all with a new film
called Extinction: The Facts. And while Britain’s favorite naturalist spent the
last seven decades delivering programs about the world’s national treasures,
this time, it’s a hard-hitting documentary warning about species extinction.

The new BBC film begins with heartbreaking footage of devastation with
animals battling for survival because of the impact humans inflict on the nat-
ural world. It then goes on to explain how serious the state of nature is, why

3https:/ /www.intelligentliving.co/david-attenboroughs-film-extinction /
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Figure 9.8: 94-year-old Sir David Attenborough issues a stark warning in Ex-
tinction: The Facts.

it matters, and what needs to change.

It links the rise of crises like the coronavirus pandemic, food shortage,
poverty, and catastrophic weather events to mankind’s encroachment on nat-
ural habitats and the destruction of biodiversity. It highlights how species
extinction undermines human progress but also points out that this desperate
situation can be turned around.

Another article reviewing Extinction: The Facts

And here is a quotation from an article by Sally Ho entitled Sir David Attenborough Warns
Of Extinction Crisis In Latest BBC' Documentary, published on September 18, 202CE|:

“In his most recent return to television screens, Sir David Attenborough warns
the world about the crisis our planet is in. Premiered on the BBC last weekend,
the documentary saw the legendary naturalist deliver a stark message about
mass biodiversity loss and the consequences that the world will face as a result.

“https:/ /www.greenqueen.com.hk /david-attenborough-warning-extinction-crisis-latest-bbe-
documentary/
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“Unlike his usual productions that tracks the wonders and beauty of the natu-
ral world, Attenborough’s latest documentary titled Extinction: The Facts has
a radically different tone. ‘We are facing a crisis,” he says at the very start of
the film. ‘One that has consequences for us all.’

“Over the course of the one-hour programme, Attenborough takes viewers on a
journey through scenes of destruction due to humankind’s activities on Earth.
In one scene, monkeys jump from trees into a river in order to make a hasty
escape from a wildfire, while another sequence shows a koala struggling to find
shelter as its natural habitat is ablaze.

“There are an estimated 8 million species inhabiting our planet, the film tells
us, and almost one million are now already threatened with extinction. Since
the 1970s, vertebrate animals have declined by at least 60%. That’s within the
past few decades.

“While species do naturally go extinct, Attenborough says that the current
rate of extinction is speeding up at such a dramatic rate that it now exceeds
the natural course by 100 times - and this figure is still on the rise. In a study
published in June this year, scientists said that 500 land animal species are
now on the verge of disappearing forever in just 20 years.

“Over the course of my life I’ve encountered some of the world’s most remark-
able species of animals. Only now do I realise just how lucky I’ve been - many
of these wonders seem set to disappear forever,” he remarks in the film.

“Biodiversity loss will not only mean that we will no longer be able to appre-
ciate the different creatures, flora and fauna in nature, but will also impact
our own survival too. The loss of nature’s pollinators, such as wild bees, could
threaten the crops that we depend on for food, or other plants that help reg-
ulate water flow and produce the oxygen we need.

“The coronavirus pandemic is another clear instance of the dangers that come
with the rampant destruction of nature and wildlife, a warning many scientists
and experts have raised alarm bells about in recent months.

“However, as with all Attenborough’s films, Extinction: The Facts ended with
a clear message that there is still hope as long as immediate action takes place.
‘T may not be here to see it. But if we make the right decisions at this critical
moment, we can safeguard our planet’s ecosystems, its extraordinary biodiver-
sity and all its inhabitants.’

“Ending with a powerful line, Attenborough said: ‘What happens next is up
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to every one of us’.”

9.7 A Life On Our Planet

Here is a quotation from an article by Sally Ho entitled David Attenborough Urges People
To Ditch Meat In New Film, published on 2 September, 202(E|:

In his upcoming documentary, the legendary Sir David Attenborough calls
for a mass dietary shift to plant-based foods in order to re-wild the Earth and
save the planet. Called A Life On Our Planet, 94-year-old stresses in the
film that humans can no longer wait to take drastic action if we are to avoid
complete climate and ecological breakdown, and that it has become increasingly
clear that the planet simply ‘can’t support billions of meat-eaters.’

Shttps://www.greenqueen.com.hk/sir-david-attenborough-urges-people-to-ditch-meat-in-new-film /
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A Life On Our Planet is described as Attenborough’s most personal explo-
ration into his decades-long career documenting the destruction of wildlife and
the environment and his ‘witness statement’ for the natural world. Set to pre-
miere on Netflix later this year, the WWPF and Silverback Films co-produced
documentary comes with a bold message from Attenborough that humans must
make dramatic changes to our diets in order to save the planet.

‘I had the most extraordinary life. It’s only now I appreciate how extraor-
dinary. The living world is a unique and spectacular marvel,” he says in the
movie trailer. ‘Yet, the way we humans live on earth is sending it into a decline.
Human needs have overrun the world.’

But Attenborough makes clear that this film is not meant to guilt viewers
into changing their habits. It’s a documentary aimed at showing how each and
every one of us can act right now.

‘If we act now we can yet put it right. Our planet is headed for disaster. We
need to learn how to work with nature rather than against it and I’'m going to
tell you how,’ the wildlife broadcaster, filmmaker and environmentalist said.

His advice to the world, which is revealed in the movie trailer, is to reduce
meat consumption or make a full switch to a vegetarian or vegan diet. ‘We
must radically reduce the way we farm. We must change our diet. The planet
can’t support billions of meat-eaters.’

While Attenborough himself does not consider himself a ‘doctrinaire’ veg-
etarian or vegan, he revealed in a recent interview that he does not have the
same appetite for animal meat anymore due to the state of the planet and the
realisation of the enormous damage the meat industry has caused.

Suggestions for further reading

1. Dawvid Attenborough’s First Life: A Journey Back in Time with Matt Kaplan Kindle
Edition by Matt Kaplan

2. Life on Earth: A Natural History (Book Club Associates Edition) Hardcover - 1979

by Sir David Attenborough

Discovering Life on Farth Hardcover - 23 Nov 1981 by Sir David Attenborough

Life Stories ( 2009 ) Hardcover by Sir David Attenborough.

5. The Trials of Life: A Natural History of Animal Behaviour by David Attenborough
(4-Oct-1990) Hardcover

6. By Sir David Attenborough - The Living Planet (New edition) Paperback - 25 Mar
1992

-
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Chapter 10

AN INCONVENIENT TRUTH

10.1 An Inconvenient Truth

Albert Arnold Gore Jr. served as the 45th Vice President of the United States from January
1985 to January 1993. He then ran for the office of President, but was defeated by George
W. Bush in a controversial election whose outcome was finally decided by the US Supreme
Courtll]

Al Gore is the founder and current Chairman of the Alliance for Climate Protection. He
was one of the first important political figures to call attention to the problem of steadily
increasing CO; levels in the atmosphere and the threat of catastrophic climate change. He
produced the highly influential documentary film An Inconvenient Truthl Because of his
important efforts to save the global environment, Al Gore shared the 2007 Nobel Peace
Prize with the Intergovernmental Panel on Climate Change.

Excerpts from Al Gore’s Nobel Lecture

...The distinguished scientists with whom it is the greatest honor of my life to
share this award have laid before us a choice between two different futures - a
choice that to my ears echoes the words of an ancient prophet: “Life or death,
blessings or curses. Therefore, choose life, that both thou and thy seed may
live.”

We, the human species, are confronting a planetary emergency - a threat
to the survival of our civilization that is gathering ominous and destructive
potential even as we gather here. But there is hopeful news as well: we have
the ability to solve this crisis and avoid the worst - though not all - of its
consequences, if we act boldly, decisively and quickly.

However, despite a growing number of honorable exceptions, too many of
the world’s leaders are still best described in the words Winston Churchill

'Many people believe that Al Gore won the election.
Zhttps:/ /www.youtube.com /watch?v=I-SV13UQXdk
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Figure 10.1: Al Gore (born in 1948), 45th Vice President of the United States.
He was awarded the Nobel Peace Prize in 2007, jointly with the IPCC, for his
important work towards making the public aware of the danger of catastrophic
climate change.
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applied to those who ignored Adolf Hitler’s threat: “They go on in strange
paradox, decided only to be undecided, resolved to be irresolute, adamant for
drift, solid for fluidity, all powerful to be impotent.”

So today, we dumped another 70 million tons of global-warming pollution
into the thin shell of atmosphere surrounding our planet, as if it were an
open sewer. And tomorrow, we will dump a slightly larger amount, with the
cumulative concentrations now trapping more and more heat from the sun.

As a result, the earth has a fever. And the fever is rising. The experts
have told us it is not a passing affliction that will heal by itself. We asked for
a second opinion. And a third. And a fourth. And the consistent conclusion,
restated with increasing alarm, is that something basic is wrong.

We are what is wrong, and we must make it right...

In the last few months, it has been harder and harder to misinterpret the
signs that our world is spinning out of kilter. Major cities in North and South
America, Asia and Australia are nearly out of water due to massive droughts
and melting glaciers. Desperate farmers are losing their livelihoods. Peoples
in the frozen Arctic and on low-lying Pacific islands are planning evacuations
of places they have long called home. Unprecedented wildfires have forced
a half million people from their homes in one country and caused a national
emergency that almost brought down the government in another. Climate
refugees have migrated into areas already inhabited by people with different
cultures, religions, and traditions, increasing the potential for conflict. Stronger
storms in the Pacific and Atlantic have threatened whole cities. Millions have
been displaced by massive flooding in South Asia, Mexico, and 18 countries in
Africa. As temperature extremes have increased, tens of thousands have lost
their lives. We are recklessly burning and clearing our forests and driving more
and more species into extinction. The very web of life on which we depend is
being ripped and frayed.

We never intended to cause all this destruction, just as Alfred Nobel never
intended that dynamite be used for waging war. He had hoped his invention
would promote human progress. We shared that same worthy goal when we
began burning massive quantities of coal, then oil and methane.

Even in Nobel’s time, there were a few warnings of the likely consequences.
One of the very first winners of the Prize in chemistry worried that, “We are
evaporating our coal mines into the air.” After performing 10,000 equations by
hand, Svante Arrhenius calculated that the earth’s average temperature would
increase by many degrees if we doubled the amount of CO2 in the atmosphere.

Seventy years later, my teacher, Roger Revelle, and his colleague, Dave
Keeling, began to precisely document the increasing CO2 levels day by day.

But unlike most other forms of pollution, COZ2 is invisible, tasteless, and
odorless - which has helped keep the truth about what it is doing to our climate
out of sight and out of mind. Moreover, the catastrophe now threatening us is
unprecedented - and we often confuse the unprecedented with the improbable.
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We also find it hard to imagine making the massive changes that are now
necessary to solve the crisis. And when large truths are genuinely inconvenient,
whole societies can, at least for a time, ignore them. Yet as George Orwell
reminds us: “Sooner or later a false belief bumps up against solid reality,
usually on a battlefield.”...

We must quickly mobilize our civilization with the urgency and resolve that
has previously been seen only when nations mobilized for war. These prior
struggles for survival were won when leaders found words at the 11th hour
that released a mighty surge of courage, hope and readiness to sacrifice for a
protracted and mortal challenge.

These were not comforting and misleading assurances that the threat was
not real or imminent; that it would affect others but not ourselves; that or-
dinary life might be lived even in the presence of extraordinary threat; that
Providence could be trusted to do for us what we would not do for ourselves.

No, these were calls to come to the defense of the common future. They
were calls upon the courage, generosity and strength of entire peoples, citizens
of every class and condition who were ready to stand against the threat once
asked to do so. Our enemies in those times calculated that free people would
not rise to the challenge; they were, of course, catastrophically wrong.

Now comes the threat of climate crisis - a threat that is real, rising, immi-
nent, and universal. Once again, it is the 11th hour. The penalties for ignoring
this challenge are immense and growing, and at some near point would be un-
sustainable and unrecoverable. For now we still have the power to choose our
fate, and the remaining question is only this: Have we the will to act vigorously
and in time, or will we remain imprisoned by a dangerous illusion?

Al Gore’s TED talk: The Case for Optimism on Climate Change

In 2016, Al Gore gave an important talk to a TED audienceﬂ in which he pointed out the
an economic tipping point has just been passed. Solar energy and wind energy are now
cheaper than energy form fossil fuels. This means that economic forces alone can drive a
rapid transition to 100% renewable energy. Investors will realize that renewables represent
an unparalleled investment opportunity.

10.2 Preventing an ecological apocalypse

Here are some excerpts from an article entitled Only Rebellion will prevent an ecological
apocalypse by George Monbiot, which was published on April 15 2019 in The Guardianﬂ:

S3https://www.youtube.com/watch?v=I-SV13UQXdk
4https://www.theguardian.com /commentisfree/2019 /apr/15 /rebellion-prevent-ecological-apocalypse-
civil-disobedience
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No one is coming to save us. Mass civil disobedience is essential to force a
political response.

Had we put as much effort into preventing environmental catastrophe as
we’ve spent on making excuses for inaction, we would have solved it by now.
Everywhere I look, I see people engaged in furious attempts to fend off the
moral challenge it presents...

As the environmental crisis accelerates, and as protest movements like
YouthStrike4Climate and Extinction Rebellion make it harder not to see what
we face, people discover more inventive means of shutting their eyes and shed-
ding responsibility. Underlying these excuses is a deep-rooted belief that if
we really are in trouble, someone somewhere will come to our rescue: “they”
won’t let it happen. But there is no they, just us.

The political class, as anyone who has followed its progress over the past
three years can surely now see, is chaotic, unwilling and, in isolation, strategi-
cally incapable of addressing even short-term crises, let alone a vast existential
predicament. Yet a widespread and wilful naivety prevails: the belief that
voting is the only political action required to change a system. Unless it is
accompanied by the concentrated power of protest - articulating precise de-
mands and creating space in which new political factions can grow - voting,
while essential, remains a blunt and feeble instrument.

The media, with a few exceptions, is actively hostile. Even when broad-
casters cover these issues, they carefully avoid any mention of power, talking
about environmental collapse as if it is driven by mysterious, passive forces,
and proposing microscopic fixes for vast structural problems. The BBC’s Blue
Planet Live series exemplified this tendency.

Those who govern the nation and shape public discourse cannot be trusted
with the preservation of life on Earth. There is no benign authority preserving
us from harm. No one is coming to save us. None of us can justifiably avoid
the call to come together to save ourselves...

Predatory delay

Here are some excerpts from a May 3 2019 article by Bill Henderson entitled Neoliberalism,
Solution Aversion, Implicatory Denial and Predatory Delagﬂ

Looking back at the history, that it’s not really a failure of human beings
and human nature that’s the problem here. It’s a hijacking of our political and
economic system by the fossil fuel industry and a small number of like-minded
people. It was our bad luck that this idea that markets solve all problems
and that government should be left to wither away crested just at the moment

Shttps://countercurrents.org/2019/05/03 /neoliberalism-solution-aversion-implicatory-denial-and-
predatory-delay-bill-henderson/
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when it could do the most damage.

Despite the urgent need to reduce greenhouse gas emissions globally if we
are to lower the risks of catastrophic climate change, wealthy industrialized
nations persist with a widespread public silence on the issue and fail to address
climate change. This is despite there being ever more conclusive evidence of
its severity. Why is there an undercurrent of inaction, despite the challenge of
climate change being ever more daunting? One element is denial.

George Marshall discovered that there has not been a single proposal, de-
bate or even position paper on limiting fossil fuel production put forward during
international climate negotiations. From the very outset fossil fuel production
lay outside the frame of the discussions and, as with other forms of socially con-
structed silence, the social norms among the negotiators and policy specialists
kept it that way.

Global climate leadership is being redefined. There is a growing recognition
that you cannot be a climate leader if you continue to enable new fossil fuel
production, which is inconsistent with climate limits. If no major producers
step up to stop the expansion of extraction and begin phasing out existing
fields and mines, the Paris goals will become increasingly difficult to achieve.
Wealthy fossil fuel producers have a responsibility to lead, and this must include
planning for a just and equitable managed decline of existing production.

The (emissions reduction) curve we’ve been forced onto bends so steeply,
that the pace of victory is part of victory itself. Winning slowly is basically
the same thing as losing outright. We cannot afford to pursue past strategies,
aimed at limited gains towards distant goals. In the face of both triumphant
denialism and predatory delay, trying to achieve climate action by doing the
same things, the same old ways, means defeat. It guarantees defeat.

A fast, emergency-scale transition to a post-fossil fuel world is absolutely
necessary to address climate change. But this is excluded from consideration
by policymakers because it is considered to be too disruptive. The orthodoxy is
that there is time for an orderly economic transition within the current short-
termist political paradigm. Discussion of what would be safe - less warming
that we presently experience - is non-existent. And so we have a policy failure of
epic proportions. Policymakers, in their magical thinking, imagine a mitigation
path of gradual change, to be constructed over many decades in a growing,
prosperous world...

Suggestions for further reading
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Longman



10.2.

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

PREVENTING AN ECOLOGICAL APOCALYPSE 205

Boykoff MT, Boykoff JM (2004) Balance as bias: global warming and the US prestige
press. Glob Environ Change 14: 125-136

Boykoff MT, Boykoff JM (2007) Climate change and journalistic norms: A case study
of U.S. mass-media coverage. Geoforum (in press)

Carey JW (1989) Communication as Culture: Essays on Media and Society. Boston,
MA, USA: Unwin Hyman

Carvalho A (2005) Representing the politics of the greenhouse effect: Discursive
strategies in the British media. Critical Discourse Studies 2: 1-29

CEI (2006) We Call it Life. Washington, DC, USA: Competitive Enterprise Institute
Cowen RC (1957) Are men changing the earth’s weather? Christian Science Monitor,
4 Dec, pl3

Cushman JH (1998) Industrial group plans to battle climate treaty. New York Times,
26 Apr, pl

Doyle G (2002) Media Ownership: The Economics and Politics of Convergence and
Concentration in the UK and European Media. London, UK: Sage Publications
Dunwoody S, Peters HP (1992) Mass media coverage of technological and environ-
mental risks: A survey of research in the United States and Germany. Public Underst
Sci 1: 199-230

Entman RM (1993) Framing: toward clarification of a fractured paradigm. J Com-
mun 43: 51-58

Fleming JR (1998) Historical Perspectives on Climate Change. Oxford, UK: Oxford
University Press

Gelbspan R (1998) The Heat Is On. Cambridge, MA, USA: Perseus Books

Grove RH (2003) Green Imperialism. Cambridge, UK: Cambridge University Press
Leggett J (2001) The Carbon War. New York, NY, USA: Routledge

McChesney RW (1999) Rich Media, Poor Democracy: Communication Politics in
Dubious Times. Urbana, IL, USA: University of Illinois Press

McComas K, Shanahan J (1999) Telling stories about global climate change: Mea-
suring the impact of narratives on issue cycles. Communic Res 26: 30-57

McCright AM (2007) Dealing with climate change contrarians. In Moser SC, Dilling
L (eds) Creating a Climate for Change: Communicating Climate Change and Facil-
itating Social Change, pp 200-212. Cambridge, UK: Cambridge University Press
McCright AM, Dunlap RE (2000) Challenging global warming as a social problem.:
An analysis of the conservative movement’s counter-claims. Soc Probl 47: 499-522
McCright AM, Dunlap RE (2003) Defeating Kyoto: The conservative movement’s
impact on U.S. climate change policy. Soc Probl 50: 348-373

Mooney C (2004) Blinded by science. Columbia Journalism Review 6(Nov/Dec),
WWW.CjT.org

NSF (2004) Science and Engineering Indicators 2004. Washington, DC, USA: Na-
tional Science Foundation Project for Excellence in Journalism (2006) The State of
the News Media 2006. Washington, DC, USA:

Project for Excellence in Journalism. www.stateofthenewsmedia.org Rajan SR (2006)
Modernizing Nature. Oxford, UK: Oxford University Press



206

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.
40.

41.
42.

43.
44.
45.
46.
47.

48.

THE WORLD IS BURNING

Sandell C, Blakemore B (2006) ABC' News reporting cited as evidence in congressional
hearing on global warming. ABC News, 27 Jul, http://abcnews.go.com

Shabecoff P (1988) Global warming has bequn, expert tells senate. New York Times,
24 Jun, pAl

Shrader-Frechette KS (1993) Burying Uncertainty. Berkeley, CA, USA: University
of California Press

Starr P (2004) The Creation of the Media: Political Origins of Modern Communica-
tions. New York, NY, USA: Basic Books

Ungar S (1992) The rise and (relative) decline of global warming as a social problem.
Sociol Q 33: 483-501

Weart SR (2003) The Discovery of Global Warming. Cambridge, MA, USA: Harvard
University Press

Weingart P, Engels A, Pansegrau P (2000) Risks of communication: Discourses on
climate change in science, politics, and the mass media. Public Underst Sci 9: 261-
283

Wilkins L (1993) Between the facts and values: Print media coverage of the green-
house effect, 1987-1990. Public Underst Sci 2: 71-84

Wilson KM (1995) Mass media as sources of global warming knowledge. Mass Com-
munication Review 22: 75-89

Wilson KM (2000) Communicating climate change through the media: Predictions,
politics, and perceptions of risks. In Allan S, Adam B, Carter C (eds) Environmen-
tal Risks and the Media, pp 201-217. New York, NY, USA: Routledge

Zehr SC (2000) Public representations of scientific uncertainty about global climate
change. Public Underst Sci 9: 85-103

O.N. Larsen, ed., Violence and the Mass Media, Harper and Row, (1968).

R.M.. Liebert et al., The Early Window: The Effects of Television on Children and
Youth, Pergamon, Elmsford, NY, (1982).

G. Noble, Children in Front of the Small Screen, Constable, London, (1975).

H.J. Schneider, Das Geschdft mit dem Verbrechen. Massenmedien und Kriminalitdt,
Kinddler, Munich, (1980).

W. Schramm, ed., Grundfragen der Kommunikationsforschung, Mu- nich, (1973).
J.L. Singer and D.G. Singer, Television, Imagination and Aggression: A Study of
Preschoolers, Erlbaum, Hillsdale, NY, (1981).

O.N. Larsen, ed., Violence and the Mass Media, Harper and Row, (1968).

H.J. Skornia, Television and Society, McGraw-Hill, New York, (1965).

D.L. Bridgeman, ed., The Nature of Prosocial Behavior, New York, Academic Press,
(1983).

N. Esenberg, ed., The Development of Prosocial Behavior, New York, Academic
Press, (1982).

W.H. Goodenough, Cooperation and Change: An Anthropological Approach to Com-
munity Development, New York, Russell Sage Founda- tion, (1963).

J.R. Macauley and L. Berkowitz, Altruism and Helping Behavior, Aca- demic Press,
New York, (1970).



10.2.

49.

50.

ol.
52.
93.

54.

95.
56.
57.
28.

59.
60.

PREVENTING AN ECOLOGICAL APOCALYPSE 207

P. Mussen and N. Eislen-Berg, Roots of Caring, Sharing and Helping, Freeman, San
Francisco, (1977).

J.P. Rushdon and R.M. Sorentino, eds., Altruism and Helping Behavior, Erlbaum,
Hillsdale, NJ, (1981).

L. Wispé, ed, Altruism, Sympathy and Helping, Academic Press, New York, (1978).
J.-C. Guedon, La Planéte Cyber, Internet et Cyberspace, Gallimard, (1996).

J. Segal, Théorie de linformation: sciences, techniques et société, de la seconde
guerre mondaile ‘ l’aube du XXI siécle, Thése de Doctorat, Université Lumi‘re Lyon
I, (1998), (http://www.mpiwg-berlin.mpg.de/staff/segal /thesis/)

H. von Foerster, editor, Cybernetics - circular, causal and feed-back mechanisms in
biological and social systems. Transactions of sixth- tenth conferences, Josiah J. Macy
Jr. Foundation, New York, (1950- 1954).

G. Bateson, Communication, the Social Matriz of Psychiatry, Norton, (1951).

G. Bateson, Steps to an Ecology of Mind, Chandler, San Francisco, (1972).

G. Bateson, Communication et Societé, Seuil, Paris, (1988).

R.M.. Liebert et al., The Farly Window: The Effects of Television on Children and
Youth, Pergamon, Elmsford, NY, (1982).

G. Noble, Children in Front of the Small Screen, Constable, London, (1975).

J.L. Singer and D.G. Singer, Television, Imagination and Aggression: A Study of
Preschoolers, Erlbaum, Hillsdale, NY, (1981).



208 THE WORLD IS BURNING



Chapter 11

GRETA THUNBERG

11.1 Greta Thunberg’s TED talk

Greta Thunberg was born in Sweden in 2003. Her father, Svante Thunberg, is related to
Svante Arrhenius, one of the important pioneers of climate science, and is named after
him. Greta’s mother was a successful opera singer. Greta Thunberg’s strong belief in the
urgency of action to prevent catastrophic climate change converted her parents, so that
they made changes in their lives. For example, Greta’s mother gave up her career as an
opera singer because it involved air travel.

In November, 2018, Greta Thunberg gave an impressively clear TEDx talk in Stock-
holm, the video of which was recently released.ﬂ. Here is a transcript of the talk.

When I was about 8 years old, I first heard about something called ‘climate
change’ or ‘global warming’. Apparently, that was something humans had
created by our way of living. I was told to turn off the lights to save energy
and to recycle paper to save resources. I remember thinking that it was very
strange that humans, who are an animal species among others, could be capable
of changing the Earth’s climate. Because, if we were, and if it was really
happening, we wouldn’t be talking about anything else. As soon as you turn
on the TV, everything would be about that. Headlines, radio, newspapers:
You would never read or hear about anything else. As if there was a world war
going on, but no one ever talked about it. If burning fossil fuels was so bad
that it threatened our very existence, how could we just continue like before?
Why were there no restrictions? Why wasn’t it made illegal?

To me, that did not add up. It was too unreal.

So, when I was 11, I became ill, I fell into depression, I stopped talking,
and I stopped eating. In two months, I lost about 10 kilos of weight. Later on,
I was diagnosed with Asperger’s syndrome, OCD and selective mutism. This

Thttps://www.dailykos.com /stories/2018/12/16 /1819508 /- A-Call-to- Action-on-Climate-Change-by-
15-year-Old-Greta-Thunberg
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basically means, I only speak, when I think it is necessary.

Now is one of those moments.

For those of us, who are on the spectrum, almost everything is black or
white. We aren’t very good at lying and we usually don’t enjoy participating
in the social games that the rest of you seem so fond of. I think, in many
ways, that we autistic are the normal ones and the rest of the people are
pretty strange. Especially when it comes to the sustainability crisis: Where
everyone keeps saying that climate change is an existential threat and the most
important issue of all. And yet, they just carry on like before.

I don’t understand that. Because if the emissions have to stop, then we
must stop the emissions. To me, that is black or white. There are no gray
areas when it comes to survival. Either we go on as a civilization or we don’t.

We have to change.

Rich countries like Sweden need to start reducing emissions by at least
15% every year. And that is so that we can stay below a 2 degrees warming
target. Yet, as the IPCC has recently demonstrated, aiming instead for 1.5
degrees Celsius would significantly reduce the climate impacts. But we can
only imagine what that means for reducing emissions.

You would think the media and every one of our leaders would be talking
about nothing else. But they never even mention it.

Nor does anyone ever mentioned the greenhouse gases already locked in the
system. Nor that air pollution is hiding some warming; so that, when we stop
burning fossil fuels, we already have an extra level of warming - perhaps as
high as 0.5 to 1.1 degrees Celsius.

Furthermore, does hardly anyone speak about the fact that we are in the
midst of the sixth mass extinction: With up to 200 species going extinct every
single day. That the extinction rate is today between 1000 and 10,000 times
higher than what is seen as normal.

Nor does hardly anyone ever speak about the aspect of equity or climate
justice, clearly stated everywhere in the Paris agreement, which is absolutely
necessary to make it work on a global scale. That means that rich countries
need to get down to zero emissions within 6 to 12 years with today’s emission
speed. And that is so that people in poorer countries can have a chance to
heighten their standard of living by building some of the infrastructures that
we have already built, such as roads, schools, hospitals, clean drinking water,
electricity, and so on. Because, how can we expect countries like India or
Nigeria to care about the climate crisis if we, who already have everything,
don’t care even a second about it or our actual commitments to the Paris
agreement?

So why are we not reducing our emissions? Why are they in fact still
increasing? Are we knowingly causing a mass extinction? Are we evil?

No, of course, not. People keep doing what they do because the vast major-
ity doesn’t have a clue about the actual consequences for their everyday life.
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And they don’t know that rapid change is required.

We all think we know and we all think everybody knows. But we don’t.

Because, how could we? If there really was a crisis, and if this crisis was
caused by our emissions, you would at least see some signs. Not just flooded
cities. Tens of thousands of dead people and whole nations leveled to piles of
torn down buildings. You would see some restrictions.

But no. And no one talks about it. There are no emergency meetings, no
headlines, no breaking news. No one is acting as if we were in a crisis.

Even most climate scientists or green politicians keep on flying around the
world, eating meat and dairy.

If I live to be 100, I will be alive in the year 2103. When you think about
the future today, you don’t think beyond the year 2050. By then I will, in the
best case, not even have lived half of my life. What happens next? In the year
2078, I will celebrate my 75th birthday. If I have children or grandchildren,
maybe they will spend that day with me. Maybe they will ask me about you,
the people who were around back in 2018. Maybe they will ask why you didn’t
do anything while there still was time to act. What we do or don’t do right
now, will affect my entire life and the lives of my children and grandchildren.
What we do or don’t do right now, me and my generation can’t undo in the
future.

So, when school started in August of this year, I decided that this was
enough. I set myself down on the ground outside the Swedish parliament. I
school-striked for the climate.

Some people say that I should be in school instead. Some people say that
I should study, to become a climate scientist so that I can solve the climate
crisis.

But the climate crisis has already been solved. We already have all the facts
and solutions. All we have to do is to wake up and change.

And why should I be studying for a future that soon will be no more, when
no one is doing anything whatsoever to save that future? And what is the
point of learning facts in the school system, when the most important facts
given by the finest science of that same school system clearly means nothing
to our politicians and our society?

Some people say that Sweden is just a small country and that it doesn’t
matter what we do. But I think that if a few children can get headlines all
over the world just by not coming to school for a few weeks, imagine what we
could all do together if we wanted to?

Now we’re almost at the end of my talk and this is where people usually
people usually start talking about hope. Solar panels, wind power, circular
economy, and so on. But I’'m not going to do that. We’ve had 30 years of pep
talking and selling positive ideas. And I’m sorry but it doesn’t work because
if it would have, the emissions would have gone down by now. They haven’t.

And yes, we do need hope. Of course, we do. But the one thing we need
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more than hope is action. Once we start to act, hope is everywhere. So instead
of looking for hope, look for action. Then and only then, hope will come today.
Today we use 100 million barrels of oil every single day. There are no politics
to change that. There are no rules to keep that oil in the ground. So, we can’t
save the world by playing by the rules, because the rules have to be changed.
Everything needs to change and it has to start today.
Thank you.

11.2 Only immediate climate action can save the fu-
ture

Immediate action to halt the extraction of fossil fuels and greatly reduce the emission
of COy and other greenhouse gasses is needed to save the long-term future of human
civilization and the biosphere.

At the opening ceremony of United Nations-sponsored climate talks in Katowice, Poland,
Sir David Attenborough said “Right now, we are facing a man-made disaster of global scale.
Our greatest threat in thousands of years. Climate change. If we don’t take action, the
collapse of our civilizations and the extinction of much of the natural world is on the hori-
zon. The world’s people have spoken. Their message is clear. Time is running out. They
want you, the decision-makers, to act now.”

Antonio Guterres, UN Secretary-General, said climate change was already “a matter
of life and death” for many countries. He added that the world is “nowhere near where it
needs to be” on the transition to a low-carbon economy.

Swedish student Greta Thunberg, is a 16-year-old who has launched a climate protest
movement in her country. She said, in a short but very clear speech after that of UN leader
Antonio Guterres: “Some people say that I should be in school instead. Some people say
that I should study to become a climate scientist so that I can ‘solve the climate crisis’. But
the climate crisis has already been solved. We already have all the facts and solutions.”

She added: “Why should I be studying for a future that soon may be no more, when
no one is doing anything to save that future? And what is the point of learning facts when
the most important facts clearly mean nothing to our society?”

Thunberg continued: “Today we use 100 million barrels of oil every single day. There
are no politics to change that. There are no rules to keep that oil in the ground. So we
can’t save the world by playing by the rules. Because the rules have to be changed.”

She concluded by saying that “since our leaders are behaving like children, we will have
to take the responsibility they should have taken long ago.”

Appearing among billionaires, corporate CEQ’s and heads of state at the Davos Eco-
nomic Forum in Switzerland, like a new Joan of Arc, 16-year-old Swedish climate activist
Greta Thunberg called on decision-makers to fulfil their responsibilities towards future
generations. Here are some excerpts from her speech:
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Greta’s speech at Davos

Our house is on fire. I am here to say, our house is on fire. According to
the IPCC, we are less than 12 years away from not being able to undo our
mistakes. In that time, unprecedented changes in all aspects of society need to
have taken place, including a reduction of our CO, emissions by at least 50%...

Here in Davos - just like everywhere else - everyone is talking about money.
It seems money and growth are our only main concerns.

And since the climate crisis has never once been treated as a crisis, people
are simply not aware of the full consequences on our everyday life. People are
not aware that there is such a thing as a carbon budget, and just how incredibly
small that remaining carbon budget is. That needs to change today.

No other current challenge can match the importance of establishing a wide,
public awareness and understanding of our rapidly disappearing carbon budget,
that should and must become our new global currency and the very heart of
our future and present economics.

We are at a time in history where everyone with any insight of the climate
crisis that threatens our civilization - and the entire biosphere - must speak
out in clear language, no matter how uncomfortable and unprofitable that may
be.

We must change almost everything in our current societies. The bigger your
carbon footprint, the bigger your moral duty. The bigger your platform, the
bigger your responsibility.
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Figure 11.1: Greta Thunberg on the cover of Time Magazine, The Intergovern-
mental Panel on Climate Change, in their October 2018 report, used strong
enough language to wake up at least part of the public: the children whose
future is at stake. Here is an excerpt from a speech which 16-year-old Swedish
climate activist Greta Thunberg made at the Davos Economic Forum in Jan-
uary, 2019: “Our house is on fire. I am here to say, our house is on fire.
According to the IPCC, we are less than 12 years away from not being able
to undo our mistakes. In that time, unprecedented changes in all aspects of
society need to have taken place, including a reduction of our CO2 emissions
by at least 50%...”
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11.3 Worldwide school strike, 15 March, 2019

Over 1.4 million young students across all continents took to the streets on Friday March
15th for the first ever global climate strike. Messages in more than 40 languages were loud
and clear: world leaders must act now to address the climate crisis and save our future.
The school strike was the largest climate action in history. Nevertheless it went almost
unmentioned in the media,

Here are some of the statements by the students explaining why they took part in the
strikes:

In India, no one talks about climate change. You don’t see it on the news
or in the papers or hear about it from government. We want global leaders
to declare a climate emergency. If we don’t act today, then we will have no
tomorrow. - Vidit Baya, 17, Udaipur, India.

We face heartbreaking loss due to increasingly extreme weather events. We
urge the Taiwanese government to implement mitigation measures and face
up to the vulnerability of indigenous people, halt construction projects in the
indigenous traditional realm, and recognize the legal status of Plains Indige-
nous People, in order to implement environmental protection as a bottom-up
approach - Kaisanan Ahuan, Puli City, Taiwan.

We have reached a point in history when we have the technical capacities
to solve poverty, malnutrition, inequality and of course global warming. The
deciding factors for whether we take advantage of our potential will be our
activism, our international unity and our ability to develop the art of making
the impossible possible. Whether we succeed or not depends on our political
will - Eyal Weintraub, 18, and Bruno Rodriguez, 18, Argentina.

The damage done by multinationals is enormous: the lack of transparency, du-
bious contracts, the weakening of the soil, the destruction of flora and fauna,
the lack of respect for mining codes, the contamination of groundwater. In
Mali, the state exercises insufficient control over the practices of the multina-
tionals, and it is us, the citizens, who suffer the consequences. The climate
alarm has sounded, and the time has come for us all to realize that there is
still time to act locally, in our homes, our villages, our cities - Mone Fousseny,
22, Mali.

B

Zhttps://www.theguardian.com /environment,/2019/apr/03 /parents-around-the-world-mobilise-behind-
youth-climate-strikes
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Figure 11.2: Eve White and her children join climate protesters in Tasmania.
According to an article in The Guardian, parents and grandparents around the
world are mobilizing in support of the youth climate movement that has swept
the globe.
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Concerns of young protesters are justified

In an article in the journal Science dated 12 April, 2019, ﬂ 20 prominent climate scientists
stated that the concerns of student protesters around the world are fully justified. Here
are some quotations from the article:

The world’s youth have begun to persistently demonstrate for the protec-
tion of the climate and other foundations of human well-being. As scientists
and scholars who have recently initiated similar letters of support in our coun-
tries, we call for our colleagues across all disciplines and from the entire world
to support these young climate protesters. We declare: Their concerns are
justified and supported by the best available science. The current measures for
protecting the climate and biosphere are deeply inadequate.

Nearly every country has signed and ratified the Paris Agreement of 2015,
committing under international law to hold global warming well below 2°C
above preindustrial levels and to pursue efforts to limit the temperature in-
crease to 1.5°C. The scientific community has clearly concluded that a global
warming of 2°C instead of 1.5°C would substantially increase climate-related
impacts and the risk of some becoming irreversible. Moreover, given the un-
even distribution of most impacts, 2°C of warming would further exacerbate
existing global inequalities.

It is critical to immediately begin a rapid reduction in CO, and other green-
house gas emissions. The degree of climate crisis that humanity will experience
in the future will be determined by our cumulative emissions; rapid reduction
now will limit the damage. For example, the Intergovernmental Panel on Cli-
mate Change (IPCC) has recently assessed that halving CO, emissions by
2030 (relative to 2010 levels) and globally achieving net-zero CO,2 emissions
by 2050 (as well as strong reductions in other greenhouse gases) would allow a
50% chance of staying below 1.5°C of warming. Considering that industrialized
countries produced more of and benefited more from previous emissions, they
have an ethical responsibility to achieve this transition more quickly than the
world as a whole.

Many social, technological, and nature-based solutions already exist. The
young protesters rightfully demand that these solutions be used to achieve a
sustainable society. Without bold and focused action, their future is in critical
danger. There is no time to wait until they are in power...

The enormous grassroots mobilization of the youth climate movement -
including Fridays for Future, School (or Youth) Strike 4 Climate, Youth for (or
4) Climate, and Youth Climate Strike - shows that young people understand
the situation. We approve and support their demand for rapid and forceful
action. We see it as our social, ethical, and scholarly responsibility to state in
no uncertain terms: Only if humanity acts quickly and resolutely can we limit

3https://science.sciencemag.org/content /364/6436,/139.2



11.3. WORLDWIDE SCHOOL STRIKE, 15 MARCH, 2019 221

SYSTEM
ﬁg%qEE !
CLINAT!

CHINGE

global warming, halt the ongoing mass extinction of animal and plant species,
and preserve the natural basis for the food supply and well-being of present
and future generations. This is what the young people want to achieve. They
deserve our respect and full support.
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Figure 11.3: Greta Thunberg addressing a meeting of the European Parliament
in April, 2019. She complained that Brexit was treated as an emergency by the
European Union, but climate change, which is a far greater emergency has been
almost neglected. The 16-year-old, who is due to meet the Pope on Wednesday,
said, “We face an end to civilization as we know it unless permanent changes
take place in our society...European elections are coming soon and many like
me who are affected most by this crisis, are not allowed to vote. That is why
millions of children are taking to the street to draw attention to the climate
crisis... It is not too late to act but it will take far-reaching vision and fierce
determination... My plea is: Please wake up and do the seemingly impossible.”
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11.4 The World Meteorological Organization’s report

According to a recent United Nations report, extreme weather events displaced 2 million
people during 2018. While no single event can be unambiguously attributed to anthro-
pogenic climate change, scientists believe the the increasing frequency of extreme weather
events is definitely linked to global warming. The same is true of their increasing severity.

The report states that during 2018, extreme weather events impacted roughly 62 million
people, of whom 2 million were displaced from their homes. In the words of the WMO
report, “The physical signs and socio-economic impacts of climate change are accelerating,
as record greenhouse gas concentrations drive global temperatures towards increasingly
dangerous levels.”

UN Secretary General Antonio Guterres, speaking at the launching of the WMO re-
port, used the occasion to remind global leaders of the urgency of the climate emergency.
Guterres has convened a climate summit meeting scheduled for September 23, 2019, and
referring to the meeting, he said: “Don’t come with a speech, come with a plan. This is
what science says is needed. It is what young people around the globe are rightfully de-
manding.” Two weeks previously, on March 15, one and a half million students from more
that 130 countries had skipped school to participate in the largest climate demonstration
in history, demanding action to save the future from the threat of catastrophic climate
change.

11.5 Omnly 12 years left to limit climate change catas-
trophe

The world’s leading scientists met at the Forty-Eighth Session of the IPCC and First Joint
Session of Working Groups I, II, and III, 1-5 October 2018 in Inchon, Republic of Korea
and openly declared that civilization is on track for collapse because of reckless use of fossil
fuels, unless immediate action is taken to drastically cut the extraction and use of fossil
fuels.

The report finds that limiting global warming to 1.5°C would require “rapid and far-
reaching” transitions in land, energy, industry, buildings, transport, and cities. Global net
human-caused emissions of carbon dioxide would need to fall by about 45 percent from
2010 levels by 2030, reaching ‘net zero’ around 2050.

“It’s a line in the sand and what it says to our species is that this is the moment and
we must act now,” said Debra Roberts, a co-chair of the working group on impacts. “This
is the largest clarion bell from the science community and I hope it mobilizes people and
dents the mood of complacency.”

“We have presented governments with pretty hard choices. We have pointed out the
enormous benefits of keeping to 1.5C, and also the unprecedented shift in energy systems
and transport that would be needed to achieve that,” said Jim Skea, a co-chair of the
working group on mitigation. “We show it can be done within laws of physics and chemistry.
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Figure 11.4: A firefighter battles fire in California. The world is currently 1
degree Centigrade warmer than preindustrial levels.

Then the final tick box is political will. We cannot answer that. Only our audience can -
and that is the governments that receive it.”

Bob Ward, of the Grantham Research Institute on Climate Change, said the final doc-
ument was “incredibly conservative” because it did not mention the likely rise in climate-
driven refugees or the danger of tipping points that could push the world on to an irre-
versible path of extreme warming.

Policymakers commissioned the report at the Paris climate talks in 2016, but since
then the gap between science and politics has widened. Donald Trump has promised to
withdraw the US - the world’s biggest source of historical emissions - from the accord.
Brazil’s president. Jair Bolsonaro, threatens to do the same and also open the Amazon
rainforest to agribusiness.

11.6 COP24, the climate summit in Poland

The UN Secretary General’s address to the opening session

Welcome to COP 24.

I thank President Duda, Minister Kowalczyk and COP President Designate
Mijal Kurtyka for their warm welcome.

We are in trouble. We are in deep trouble with climate change.

Climate change is running faster than we are and we must catch up sooner
rather than later before it is too late.

For many, people, regions even countries this is already a matter of life and
death.

This meeting is the most important gathering on climate change since the
Paris Agreement was signed.
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Figure 11.5: UN Secretary-General Antonio Guterres: “It is hard to overstate
the urgency of our situation. Even as we witness devastating climate impacts
causing havoc across the world, we are still not doing enough, nor moving fast
enough, to prevent irreversible and catastrophic climate disruption. Nor are we
doing enough to capitalize on the enormous social, economic and environmental
opportunities of climate action.”

It is hard to overstate the urgency of our situation.

Even as we witness devastating climate impacts causing havoc across the
world, we are still not doing enough, nor moving fast enough, to prevent irre-
versible and catastrophic climate disruption.

Nor are we doing enough to capitalize on the enormous social, economic
and environmental opportunities of climate action.

And so, I want to deliver four simple messages.

First: science demands a significantly more ambitious response.

Second: the Paris Agreement provides the framework for action, so we must
operationalize it.

Third: we have a collective responsibility to invest in averting global climate
chaos, to consolidate the financial commitments made in Paris and to assist the
most vulnerable communities and nations.

Fourth: climate action offers a compelling path to transform our world for
the better.

Let me turn first to science.

According to the World Meteorological Organization, the 20 warmest years
on record have been in the past 22 years, with the top four in the past four
years.

The concentration of carbon dioxide is the highest it has been in 3 million
years.
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Emissions are now growing again.

The recent special report from the Intergovernmental Panel on Climate
Change finds that warming could reach 1.5 degrees as soon as 2030, with dev-
astating impacts.

The latest UN Environment Programme Emissions Gap Report tells us that
the current Nationally Determined Contributions under the Paris Agreement
will lead to global warming of about 3 degrees by the end of the century.

Furthermore, the majority of countries most responsible for greenhouse gas
emissions are behind in their efforts to meet their Paris pledges.

So, it is plain we are way off course.

We need more action and more ambition.

We absolutely have to close this emissions gap.

If we fail, the Arctic and Antarctic will continue to melt, corals will bleach
and then die, the oceans will rise, more people will die from air pollution,
water scarcity will plague a significant proportion of humanity, and the cost of
disasters will skyrocket.

Last year I visited Barbuda and Dominica, which were devastated by hur-
ricanes. The destruction and suffering I saw was heart-breaking. That story is
repeated almost daily somewhere in the world.

These emergencies are preventable.

Emissions must decline by 45 per cent from 2010 levels by 2030 and be net
zero by 2050.

Renewable energy will need to supply half to two-thirds of the world’s pri-
mary energy by 2050 with a corresponding reduction in fossil fuels.

In short, we need a complete transformation of our global energy economy,
as well as how we manage land and forest resources.

We need to embrace low-carbon, climate-resilient sustainable development.

I am hopeful that the Talanoa Dialogue will provide a very strong impulse
for increased ambition in the commitments for climate action.

Excellencies,

This brings me to my second point.

The Paris Agreement provides a framework for the transformation we need.

It is our job here in Katowice is to finalize the Paris Agreement Work
Programme — the rule book for implementation.

I remind all Parties that this is a deadline you set for yourselves and it is
vital you meet it.

We need a unifying implementation vision that sets out clear rules, inspires
action and promotes raised ambition, based on the principle of equity and
common but differentiated responsibilities and respective capabilities, in light
of different national circumstances.

We have no time for limitless negotiations.

A completed Work Programme will unleash the potential of the Paris Agree-
ment.
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It will build trust and make clear that countries are serious about addressing
climate change.

Dear Friends,

This brings me to my third point: the central importance of finance.

We need concerted resource mobilization and investment to successfully
combat climate change.

We need transformative climate action in five key economic areas - energy,
cities, land use, water and industry.

Some 75 per cent of the infrastructure needed by 2050 still remains to be
built.

How this is done will either lock us in to a high-emissions future or steer us
towards truly sustainable low-emissions development.

Governments and investors need to bet on the green economy, not the grey.

That means embracing carbon pricing, eliminating harmful fossil fuel sub-
sidies and investing in clean technologies.

It also means providing a fair transition for those workers in traditional
sectors that face disruption, including through retraining and social safety nets.

We also have a collective responsibility to assist the most vulnerable com-
munities and countries - such as small island nations and the least developed
countries - by supporting adaptation and resilience.

Making clear progress to mobilize the pledged $100 billion dollars a year
will provide a much-needed positive political signal.

I have appointed the President of France and Prime Minister of Jamaica to
lead the mobilization of the international community, both public and private,
to reach that target in the context of preparation of the Climate Summit I
have convened in September of next year.

I also urge Member States to swiftly implement the replenishment of the
Green Climate Fund.

It is an investment in a safer, less costly future.

Dear Friends,

All too often, climate action is seen as a burden. My fourth point is this:
decisive climate action today is our chance to right our ship and set a course
for a better future for all.

We have the knowledge.

Many technological solutions are already viable and affordable.

Cities, regions, civil society and the business community around the world
are moving ahead.

What we need is political more will and more far-sighted leadership.

This is the challenge on which this generation’s leaders will be judged.

Climate action is not just the right thing to do - it makes social and economic
sense.

Meeting the goals of the Paris Agreement would reduce air pollution - saving
more than a million lives each year by 2030, according to the World Health
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Organization.

According to the recent New Climate Economy report, ambitious climate
action could yield 65 million jobs and a direct economic gain of $26 trillion US
dollars compared to business as usual over the next 12 years.

We are seeing early signs of this economic transformation, but we are
nowhere near where we need to be.

The transition to a low-carbon economy needs political impetus from the
highest levels.

And it requires inclusivity, because everyone is affected by climate change.

That is the message of the Talanoa Dialogue.

We need a full-scale mobilization of young people.

And we need a global commitment to gender equality, because women’s
leadership is central to durable climate solutions.

A successful conference here in Katowice can provide the catalyst.

There is now significant global momentum for climate action.

It has galvanized private business and investors around the world, while
cities and regional governments are also showing that ambitious climate action
is possible and desirable.

Let us build on this momentum.

I am convening a Climate Summit in September next year to raise ambition
and mobilize the necessary resources.

But that ambition needs to begin here, right now, in Katowice, driven by
governments and leaders who understand that their legacies and the well-being
of future generations are at stake.

We cannot afford to fail in Katowice.

Some might say that it will be a difficult negotiation. I know it is not
easy. It requires a firm political will for compromise. But, for me, what is
really difficult is to be a fisherman in Kiribati seeing his country in risk of
disappearing or a farmer or herder in the Sahel losing livelihoods and losing
peace. Or being a woman in Dominica or any other Caribbean nation enduring
hurricane after hurricane destroying everything in its path.

Ladies and gentlemen,

Climate change is the single most important issue we face.

It affects all our plans for sustainable development and a safe, secure and
prosperous world.

So, it is hard to comprehend why we are collectively still moving too slowly
- and even in the wrong direction.

The IPCC’s Special Report tells us that we still have time to limit temper-
ature rise.

But that time is running out.

We achieved success in Paris because negotiators were working towards a
common goal.
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Figure 11.6: Greta: “Many people say that Sweden is just a small country, and
it doesn’t matter what we do. But I’ve learned that you are never too small to
make a difference. And if a few children can get headlines all over the world
just by not going to school, then imagine what we could all do together if we
really wanted to.”

I implore you to maintain the same spirit of urgent collaboration here in
Katowice with a dynamic Polish leadership in the negotiations.

Katowice must ensure that the bonds of trust established in Paris will en-
dure.

Incredible opportunity exists if we embrace a low-carbon future and unleash
the power of the Paris Agreement.

But we must start today building the tomorrow we want.

Let us rise to the challenge and finish the work the world demands of us.

Thank you.

Greta Thunberg’s address to the opening session

Greta Thunberg (born 3 January 2003) is a Swedish climate activist. She is known for
protesting outside the Swedish parliament building to raise climate change activism.

On 20 August 2018, Thunberg, then in 9th grade, decided to not attend school until
the 2018 Sweden general election on 9 September after heat waves and wildfires in Sweden.
Her demands were that the Sweden government reduce carbon emissions as per the Paris
Agreement, and she protested via sitting outside the Riksdag every day during school hours
with the sign “Skolstrejk for klimatet” (school strike for the climate). After the general
elections, she continued to strike only on Fridays. The strike is now in its 17th week. The



230 THE WORLD IS BURNING

Figure 11.7: Greta: “You only talk about moving forward with the same bad
ideas that got us into this mess, even when the only sensible thing to do is pull
the emergency brake. You are not mature enough to tell it like it is. Even that
burden you leave to us children.”

Figure 11.8: Greta: “Until you start focusing on what needs to be done, rather
than what is politically possible, there is no hope. We cannot solve a crisis
without treating it as a crisis. We need to keep the fossil fuels in the ground,
and we need to focus on equity. And if solutions within the system are so
impossible to find, then maybe we should change the system itself.”
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transcript of her address to the opening session of COP24F|F|[7]is given below,

My name is Greta Thunberg. I am 15 years old, and I’'m from Sweden. I
speak on behalf of Climate Justice Now!

Many people say that Sweden is just a small country, and it doesn’t matter
what we do. But I’ve learned that you are never too small to make a difference.
And if a few children can get headlines all over the world just by not going to
school, then imagine what we could all do together if we really wanted to.

But to do that, we have to speak clearly, no matter how uncomfortable that
may be. You only speak of green eternal economic growth because you are too
scared of being unpopular. You only talk about moving forward with the same
bad ideas that got us into this mess, even when the only sensible thing to do
is pull the emergency brake. You are not mature enough to tell it like it is.
Even that burden you leave to us children.

But I don’t care about being popular. I care about climate justice and the
living planet. Our civilization is being sacrificed for the opportunity of a very
small number of people to continue making enormous amounts of money. Our
biosphere is being sacrificed so that rich people in countries like mine can live
in luxury. It is the sufferings of the many which pay for the luxuries of the
few.

The year 2078, I will celebrate my 75th birthday. If I have children, maybe
they will spend that day with me. Maybe they will ask me about you. Maybe
they will ask why you didn’t do anything while there still was time to act. You
say you love your children above all else, and yet you are stealing their future
in front of their very eyes.

Until you start focusing on what needs to be done, rather than what is
politically possible, there is no hope. We cannot solve a crisis without treating
it as a crisis. We need to keep the fossil fuels in the ground, and we need to
focus on equity. And if solutions within the system are so impossible to find,
then maybe we should change the system itself.

We have not come here to beg world leaders to care. You have ignored us
in the past, and you will ignore us again. We have run out of excuses, and
we are running out of time. We have come here to let you know that change
is coming, whether you like it or not. The real power belongs to the people.
Thank you.

4https://www.youtube.com/watch?v=VFkQSGyeCWg
Shttps://www.youtube.com/watch?v=0TYyBtb1PH4
Shttps://www.youtube.com/watch?v=DdAOgNTxxt0
Thttps://www.youtube.com/watch?v=pJ1HRGA8g10
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Figure 11.9: Greta Thunberg addresses the National Assembly In Paris on July
23, 2019 in Paris, France.
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Figure 11.10: Greta Thunberg crossing the Atlantic on a small emission-free
boat.
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11.7 The UK declares a climate emergency

Introducing the motion in the House of Commons, Labour leader Jeremy Corbyn said:
“We have no time to waste. We are living in a climate crisis that will spiral
dangerously out of control unless we take rapid and dramatic action now. This
is no longer about a distant future. We’re talking about nothing less than the
irreversible destruction of the environment within our lifetimes of members of
this house.”

Here are some excerpts from an article by Amy Goodman and Nermeen Shaikh of
Democracy now published in Truthout on May 2, 2019}

On Wednesday, the House of Commons became the first parliament in the
world to declare a climate emergency. The resolution came on the heels of the
recent Extinction Rebellion mass uprising that shut down Central London last
month in a series of direct actions. Activists closed bridges, occupied public
landmarks and even superglued themselves to buildings, sidewalks and trains
to demand urgent action to combat climate change. Police arrested more than
1,000 protesters. Labour Party Leader Jeremy Corbyn told Parliament, “We
are witnessing an unprecedented upsurge of climate activism, with groups like
Extinction Rebellion forcing the politicians in this building to listen. For all
the dismissive and defensive column inches the processes have provoked, they
are a massive and, I believe, very necessary wake-up call. Today we have the
opportunity to say, ‘We hear you.”” We speak with George Monbiot, British
journalist, author and columnist with The Guardian. His recent piece for The
Guardian is headlined “Only rebellion will prevent an ecological apocalypse.”
Monbiot says capitalism “is like a gun pointed at the heart of the planet.
It will essentially, necessarily destroy our life-support systems. Among those
characteristics is the drive for perpetual economic growth on a finite planet.”

8https://truthout.org/video/george-monbiot-on-the-uk-climate-emergency /
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11.8 Understatement of existential climate risk

Here are some excerpts from a 44-page report entitled What Lies Beneath: The Under-
standing of Ervistential Climate Risk, by David Spratt and Ian Dunlop’}

Three decades ago, when serious debate on human-induced climate change
began at the global level, a great deal of statesmanship was on display. There
was a preparedness to recognize that this was an issue transcending nation
states, ideologies and political parties which had to be addressed pro-actively
in the long-term interests of humanity as a whole. This was the case even
though the existential nature of the risk it posed was far less clear cut than it
is today.

As global institutions, such as the United Nations Framework Convention
on Climate Change (UNFCCC) which was established at the Rio Earth Summit
in 1992, were developed to take up this challenge, and the extent of change
this would demand of the fossil-fuel-dominated world order became clearer, the
forces of resistance began to mobilize. Today, as a consequence, and despite the
diplomatic triumph of the 2015 Paris Agreement, the debate around climate
change policy has never been more dysfunctional, indeed Orwellian.

In his book 1984, George Orwell describes a double-think totalitarian state
where most of the population accepts “the most flagrant violations of real-
ity, because they never fully grasped the enormity of what was demanded of
them, and were not sufficiently interested in public events to notice what was

9https://www.breakthroughonline.org.au/
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happening. By lack of understanding they remained sane.”

Orwell could have been writing about climate change and policymaking. In-
ternational agreements talk of limiting global warming to 1.5-2 degrees Celsius
(°C), but in reality they set the world on a path of 3-5°C of warming. Goals
are reaffirmed, only to be abandoned. Coal is “clean”. Just 1°C of warming
is already dangerous, but this cannot be admitted. The planetary future is
hostage to myopic national self-interest. Action is delayed on the assumption
that as yet unproven technologies will save the day, decades hence. The risks
are existential, but it is “alarmist” to say so.

A one-in-two or one-in-three chance of missing a goal is normalized as rea-
sonable. Moral hazard permeates official thinking, in that there is an incentive
to ignore the risks in the interests of political expediency.

Climate policymaking for years has been cognitively dissonant, “a flagrant
violation of reality”. So it is unsurprising that there is a lack of understanding
amongst the public and elites of the full measure of the climate challenge. Yet
most Australians sense where we are heading: three-quarters of Australians see
climate change as catastrophic risk, and half see our way of life ending within
the next 100 years.

Politics and policymaking have norms: rules and practices, assumptions
and boundaries, that constrain and shape them. In recent years, the previous
norms of statesmanship and long-term thinking have disappeared, replaced
by an obsession with short-term political and commercial advantage. Climate
policymaking is no exception. Since 1992, short-term economic interest has
trumped environmental and future human needs.

The world today emits 50% more carbon dioxide (CO;) from the consump-
tion of energy than it did 25 years ago, and the global economy has more than
doubled in size. The UNFCCC strives “to enable economic development to pro-
ceed in a sustainable manner”, but every year humanity’s ecological footprint
becomes larger and less sustainable. Humanity now requires the biophysical
capacity of 1.7 Earths annually as it rapidly chews up natural capital.

A fast, emergency-scale transition to a post-fossil fuel world is absolutely
necessary to address climate change. But this is excluded from consideration
by policymakers because it is considered to be too disruptive. The orthodoxy is
that there is time for an orderly economic transition within the current short-
termist political paradigm. Discussion of what would be safe - less warming
than we presently experience - is non-existent. And so we have a policy failure
of epic proportions.

Policymakers, in their magical thinking, imagine a mitigation path of grad-
ual change to be constructed over many decades in a growing, prosperous
world. The world not imagined is the one that now exists: of looming finan-
cial instability; of a global crisis of political legitimacy and “fake news”; of a
sustainability crisis that extends far beyond climate change to include all the
fundamentals of human existence and most significant planetary boundaries
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(soils, potable water, oceans, the atmosphere, biodiversity, and so on); and of
severe global energy-sector dislocation.

In anticipation of the upheaval that climate change would impose upon
the global order, the IPCC was established by the United Nations (UN) in
1988, charged with regularly assessing the global consensus on climate science
as a basis for policymaking. The IPCC Assessment Reports (AR), produced
every five-to-eight years, play a large part in the public framing of the climate
narrative: new reports are a global media event.

AR5 was produced in 2013-14, with AR6 due in 2022. The IPCC has
done critical, indispensable work of the highest standard in pulling together a
periodic consensus of what must be the most exhaustive scientific investigation
in world history.

It does not carry out its own research, but reviews and collates peer-
reviewed material from across the spectrum of this incredibly complex area,
identifying key issues and trends for policymaker consideration. However, the
IPCC process suffers from all the dangers of consensus-building in such a wide-
ranging and complex arena. For example, IPCC reports, of necessity, do not
always contain the latest available information. Consensus-building can lead to
“least drama”, lowest-common-denominator outcomes, which overlook critical
issues. This is particularly the case with the “fat-tails” of probability distri-
butions, that is, the high-impact but lower-probability events where scientific
knowledge is more limited.

Vested-interest pressure is acute in all directions; climate denialists accuse
the IPCC of alarmism, whereas many climate action proponents consider the
IPCC to be far too conservative. To cap it all, the IPCC conclusions are subject
to intense political oversight before being released, which historically has had
the effect of substantially watering-down sound scientific findings.

These limitations are understandable, and arguably were not of overriding
importance in the early period of the IPCC. However, as time has progressed,
it is now clear that the risks posed by climate change are far greater than
previously anticipated. We have moved out of the twilight period of much
talk, but relatively limited climate impacts, into the harsh light of physically-
evident existential threats. Climate change is now turning nasty, as we have
witnessed recently in the North America, East and South Asia, the Middle
East and Europe, with record-breaking heatwaves and wildfires, more intense
flooding and more damaging hurricanes.

The distinction between climate science and risk is the critical issue, for
the two are not the same. Scientific reticence - a reluctance to spell out the
full risk implications of climate science in the absence of perfect information
- has become a major problem. Whilst this is understandable, particularly
when scientists are continually criticized by denialists and political apparatchiks
for speaking out, it is extremely dangerous given the fat-tail risks of climate
change. Waiting for perfect information, as we are continually urged to do
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by political and economic elites, means it will be too late to act. Time is not
on our side. Sensible risk management addresses risk in time to prevent it
happening, and that time is now.

Irreversible, adverse climate change on the global scale now occurring is an
existential risk to human civilization. Many of the world’s top climate scientists
- Kevin Anderson, James Hansen, Michael E. Mann, Michael Oppenheimer,
Naomi Oreskes, Stefan Rahmstorf, Eric Rignot, Hans Joachim Schellnhuber,
Kevin Trenberth and others - who are quoted in this report well understand
these implications and are forthright about their findings, where we are head-
ing, and the limitations of IPCC reports.

This report seeks to alert the wider community and business and political
leaders to these limitations and urges changes to the IPCC approach, to the
wider UNFCCC negotiations, and to national policymaking. It is clear that ex-
isting processes will not deliver the transformation to a carbon-negative world
in the limited time now available. We urgently require a re-framing of scien-
tific research within an existential risk-management framework. This requires
special precautions that go well beyond conventional risk management. Like
an iceberg, there is great danger in “what lies beneath”.

Existential Risk to Human Civilization

In 2016, the World Economic Forum survey of the most impactful risks for the
years ahead elevated the failure of climate change mitigation and adaptation to
the top of the list, ahead of weapons of mass destruction, ranking second, and
water crises, ranking third. By 2018, following a year characterized by high-
impact hurricanes and extreme temperatures, extreme-weather events were
seen as the single most prominent risk. As the survey noted: “We have been
pushing our planet to the brink and the damage is becoming increasingly clear.”

Climate change is an existential risk to human civilization: that is, an ad-
verse outcome that would either annihilate intelligent life or permanently and
drastically curtail its potential.

Temperature rises that are now in prospect, after the Paris Agreement, are
in the range of 3-5 °C. At present, the Paris Agreement voluntary emission
reduction commitments, if implemented, would result in planetary warming of
3.4 °C by 2100, without taking into account “long-term” carbon- cycle feed-
backs. With a higher climate sensitivity figure of 4.5 °C, for example, which
would account for such feedbacks, the Paris path would result in around 5 °C
of warming, according to a MIT study.

A study by Schroeder Investment Management published in June 2017
found - after taking into account indicators across a wide range of the politi-
cal, financial, energy and regulatory sectors - the average temperature increase
implied for the Paris Agreement across all sectors was 4.1 °C.

Yet 3 °C of warming already constitutes an existential risk. A 2007 study
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by two US national security think-tanks concluded that 3 °C of warming and
a 0.5 meter sea-level rise would likely lead to “outright chaos” and “nuclear
war is possible”, emphasizing how “massive non-linear events in the global
environment give rise to massive nonlinear societal event”.

The Global Challenges Foundation (GCF) explains what could happen: “If
climate change was to reach 3 °C, most of Bangladesh and Florida would drown,
while major coastal cities - Shanghai, Lagos, Mumbai - would be swamped,
likely creating large flows of climate refugees. Most regions in the world would
see a significant drop in food production and increasing numbers of extreme
weather events, whether heat waves, floods or storms. This likely scenario for
a 3 °C rise does not take into account the considerable risk that self-reinforcing
feedback loops set in when a certain threshold is reached, leading to an ever
increasing rise in temperature. Potential thresholds include the melting of
the Arctic permafrost releasing methane into the atmosphere, forest die-back
releasing the carbon currently stored in the Amazon and boreal forests, or the
melting of polar ice caps that would no longer reflect away light and heat from
the sun.”

Warming of 4 °C or more could reduce the global human population by 80%
or 90%, and the World Bank reports “there is no certainty that adaptation to
a 4 °C world is possible.”

Prof. Kevin Anderson says a 4 °C future “is incompatible with an organized
global community, is likely to be beyond ‘adaptation’, is devastating to the
majority of ecosystems, and has a high probability of not being stable”.

This is a commonly-held sentiment amongst climate scientists. A recent
study by the European Commission’s Joint Research Centre found that if the
global temperature rose 4 °C, then extreme heatwaves with “apparent tem-
peratures” peaking at over 55 °C will begin to regularly affect many densely
populated parts of the world, forcing much activity in the modern industrial
world to stop. (“Apparent temperatures” refers to the Heat Index, which
quantifies the combined effect of heat and humidity to provide people with a
means of avoiding dangerous conditions.)

In 2017, one of the first research papers to focus explicitly on existential
climate risks proposed that “mitigation goals be set in terms of climate risk
category instead of a temperature threshold”, and established a “dangerous”
risk category of warming greater than 1.5 °C, and a “catastrophic” category
for warming of 3 °C or more. The authors focussed on the impacts on the
world’s poorest three billion people, on health and heat stress, and the impacts
of climate extremes on such people with limited adaptation resources. They
found that a 2 °C warming “would double the land area subject to deadly heat
and expose 48% of the population (to deadly heat). A 4 °C warming by 2100
would subject 47% of the land area and almost 74% of the world population to
deadly heat, which could pose existential risks to humans and mammals alike
unless massive adaptation measures are implemented.”
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A 2017 survey of global catastrophic risks by the Global Challenges Foun-
dation found that: “In high-end [climate] scenarios, the scale of destruction
is beyond our capacity to model, with a high likelihood of human civilization
coming to an end.”

84% of 8000 people in eight countries surveyed for the Foundation considered
climate change a “global catastrophic risk”.

Existential risk may arise from a fast rate of system change, since the capac-
ity to adapt, in both the natural and human worlds, is inversely proportional
to the pace of change, amongst other factors. In 2004, researchers reported on
the rate of warming as a driver of extinction...

At 4 °C of warming “the limits for adaptation for natural systems would
largely be exceeded throughout the world”.

Ecological breakdown of this scale would ensure an existential human crisis.
By slow degrees, these existential risks are being recognized. In May 2018,
an inquiry by the Australian Senate into national security and global warming
recognized “climate change as a current and existential national security risk...
defined as ‘one that threatens the premature extinction of Earth-originating
intelligent life or the permanent and drastic destruction of its potential for
desirable future development’”.

In April 2018, the Intelligence on European Pensions and Institutional In-
vestment think-tank warned business leaders that “climate change is an exis-
tential risk whose elimination must become a corporate objective”.

However the most recent IPCC Assessment Report did not consider the
issue. Whilst the term “risk management” appears in the 2014 IPCC Synthe-
sis Report fourteen times, the terms “existential” and “catastrophic” do not
appear...

11.9 The 2018 IPCC report

Excerpts from an article summarizing the report

Here are excerpts from an article entitled UN Experts Warn of ’Climate Catastrophe’
by 2040 by Jesica Corbett. The article was published in Common Dreams on Monday,
October 8, 2018/}

“The climate crisis is here and already impacting the most vulnerable,”
notes 350.org’s program director. “Staying under 1.5°C is now a matter of
political will.”

Underscoring the need for “rapid, far-reaching, and unprecedented” changes
to life as we know it to combat the global climate crisis, a new report from

Ohttps:/ /www.commondreams.org/news/2018/10,/08 /un-experts-warn-climate-catastrophe-2040-
without-rapid-and-unprecedented-global
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the Intergovernmental Panel on Climate Change (IPCC) - the United Nations’
leading body for climate science - details what the world could look like if the
global temperature rises to 1.5°C versus 2°C (2.7°F versus 3.6°F) above pre-
industrial levels, and outlines pathways to reducing greenhouse gas emissions
in the context of sustainable development and efforts to eradicate poverty.

“Climate change represents an urgent and potentially irreversible threat to
human societies and the planet,” the report reads. “Human-induced warming
has already reached about 1°C (1.8°F) above pre-industrial levels at the time
of writing of this Special Report... If the current warming rate continues, the
world would reach human-induced global warming of 1.5°C around 2040.”

Approved by the IPCC in South Korea on Saturday ahead of COP24 in
Poland in December, Global Warming of 1.5°C was produced by 91 authors
and reviewers from 40 countries. Its release has elicited calls to action from
climate campaigners and policymakers the world over.

“This is a climate emergency. The IPCC 1.5 report starkly illustrates the
difference between temperature rises of 1.5°C and 2°C - for many around the
world this is a matter of life and death,” declared Karin Nansen, chair of
Friends of the Earth International (FOEI). “It is crucial to keep temperature
rise well below 1.5 degrees ... but the evidence presented by the IPCC shows
that there is a narrow and shrinking window in which to do so.”

The report was requested when the international community came together
in December of 2015 for the Paris agreement, which aims to keep global warm-
ing within this century “well below” 2°C, with an ultimate target of 1.5°C.
President Donald Trump’s predecessor supported the accord, but Trump has
vowed to withdraw the United States, even as every other nation on the planet
has pledged their support for it. In many cases, however, sworn support hasn’t
led to effective policy.

“It’s a fresh reminder, if one was needed, that current emissions reduction
pledges are not enough to meet the long-term goals of the Paris agreement. In-
deed, they are not enough for any appropriately ambitious temperature target,
given what we know about dangerous climate impacts already unfolding even
at lower temperature thresholds,” Rachel Cleetus, lead economist and climate
policy manager for the Union of Concerned Scientists (UCS), wrote ahead of
its release.

“The policy implications of the report are obvious: We need to implement a
suite of policies to sharply limit carbon emissions and build climate resilience,
and we must do all this is in a way that prioritizes equitable outcomes partic-
ularly for the world’s poor and marginalized communities,” Cleetus added.

“We want a just transition to a clean energy system that benefits people not
corporations,” Nansen emphasized. “Only with a radical transformation of our
energy, food and economic systems, embracing environmental, social, gender
and economic justice, can we prevent climate catastrophe and temperature
rises exceeding 1.5°C.”
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Only immediate climate action can save the future

Immediate action to halt the extraction of fossil fuels and greatly reduce the emission
of CO, and other greenhouse gasses is needed to save the long-term future of human
civilization and the biosphere.

At the opening ceremony of United Nations-sponsored climate talks in Katowice, Poland,
Sir David Attenborough said “Right now, we are facing a man-made disaster of global scale.
Our greatest threat in thousands of years. Climate change. If we don’t take action, the
collapse of our civilizations and the extinction of much of the natural world is on the hori-
zon. The world’s people have spoken. Their message is clear. Time is running out. They
want you, the decision-makers, to act now.”

Antonio Guterres, UN Secretary-General, said climate change was already “a matter
of life and death” for many countries. He added that the world is “nowhere near where it
needs to be” on the transition to a low-carbon economy.

Swedish student Greta Thunberg, is a 16-year-old who has launched a climate protest
movement in her country. She said, in a short but very clear speech after that of UN leader
Antonio Guterres: “Some people say that I should be in school instead. Some people say
that I should study to become a climate scientist so that I can ‘solve the climate crisis’. But
the climate crisis has already been solved. We already have all the facts and solutions.”

She added: “Why should I be studying for a future that soon may be no more, when
no one is doing anything to save that future? And what is the point of learning facts when
the most important facts clearly mean nothing to our society?”

Thunberg continued: “Today we use 100 million barrels of oil every single day. There
are no politics to change that. There are no rules to keep that oil in the ground. So we
can’t save the world by playing by the rules. Because the rules have to be changed.”

She concluded by saying that “since our leaders are behaving like children, we will have
to take the responsibility they should have taken long ago.”

Institutional inertia

Our collective failure to respond adequately to the current crisis is very largely due to in-
stitutional inertia. Our financial system is deeply embedded and resistant to change. Our
entire industrial infrastructure is based on fossil fuels; but if the future is to be saved, the
use of fossil fuels must stop. International relations are still based based on the concept
of absolutely sovereign nation states, even though this concept has become a dangerous
anachronism in an era of instantaneous global communication and economic interdepen-
dence. Within nations, systems of law and education change very slowly, although present
dangers demand rapid revolutions in outlook and lifestyle.

The failure of the recent climate conferences to produce strong final documents can be
attributed to the fact that the nations attending the conferences felt themselves to be in
competition with each other, when in fact they ought to have cooperated in response to
a common danger. The heavy hand of the fossil fuel industry also made itself felt at the
conferences.
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Until the development of coal-driven steam engines in the 19th century humans lived
more or less in harmony with their environment. Then, fossil fuels, representing many
millions of years of stored sunlight, were extracted and burned in two centuries, driving a
frenzy of growth of population and industry that has lasted until the present. But today,
the party is over. Coal, oil and gas are nearly exhausted, and what remains of them must
be left in the ground to avoid existential threats to humans and the biosphere. Big coal
and oil corporations base the value of their stocks on ownership of the remaining resources
that are still buried, and they can be counted on to use every trick, fair or unfair, to turn
those resources into money.

In general corporations represent a strong force resisting change. By law, the directors of
corporations are obliged to put the profits of stockholders above every other consideration.
No room whatever is left for an ecological or social conscience. Increasingly, corporations
have taken control of our mass media and our political system. They intervene in such a
way as to make themselves richer, and thus to increase their control of the system.

Polite conversation and cultural inertia

Each day, the conventions of polite conversation contribute to our sense that everything
is as it always was. Politeness requires that we do not talk about issues that might be
contrary to another person’s beliefs. Thus polite conversation is dominated by trivia,
entertainment, sports, the weather, gossip, food, and so on, Worries about the the distant
future , the danger of nuclear war, the danger of uncontrollable climate change, or the
danger of widespread famine seldom appear in conversations at the dinner table, over coffee
or at the pub. In conversations between polite people, we obtain the false impression that
all is well with the world. But in fact, all is not well. We have to act promptly and
adequately to save the future.

The situation is exactly the same in the mass media. The programs and articles are
dominated by trivia and entertainment. Serious discussions of the sudden crisis which
civilization now faces are almost entirely absent, because the focus is on popularity and
ratings. As Neil Postman remarked, we are entertaining ourselves to death.

Further growth implies future collapse

We have to face the fact that endless economic growth on a finite planet is a logical
impossibility, and that we have reached or passed the the sustainable limits to growth.

In today’s world, we are pressing against the absolute limits of the earth’s carrying
capacity, and further growth carries with it the danger of future collapse. In the long run,
neither the growth of industry not that of population is sustainable; and we have now
reached or exceeded the sustainable limits.

The size of the human economy is, of course, the product of two factors: the total
number of humans, and the consumption per capita. Let us first consider the problem of
reducing the per-capita consumption in the industrialized countries. The whole structure
of western society seems designed to push its citizens in the opposite direction, towards
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ever-increasing levels of consumption. The mass media hold before us continually the ideal
of a personal utopia, filled with material goods.

Every young man in a modern industrial society feels that he is a failure unless he
fights his way to the “top”; and in recent years, women too have been drawn into the
competition. Of course, not everyone can reach the top; there would not be room for
everyone; but society urges us all to try, and we feel a sense of failure if we do not reach
the goal. Thus, modern life has become a competition of all against all for power and
possessions.

When possessions are used for the purpose of social competition, demand has no natural
upper limit; it is then limited only by the size of the human ego, which, as we know, is
boundless. This would be all to the good if unlimited industrial growth were desirable;
but today, when further industrial growth implies future collapse, western society urgently
needs to find new values to replace our worship of power, our restless chase after excitement,
and our admiration of excessive consumption.

If you turn on your television set, the vast majority of the programs that you will be
offered give no hint at all of the true state of the world or of the dangers which we will face
in the future. Part of the reason for this willful blindness is that no one wants to damage
consumer confidence. No one wants to bring on a recession. No one wants to shoot Santa
Claus.

But sooner or later a severe recession will come, despite our unwillingness to recog-
nize this fact. Perhaps we should prepare for it by reordering the world’s economy and
infrastructure to achieve long-term sustainability, i.e. steady-state economics, population
stabilization, and renewable energy.

Our responsibility to future generations and to the biosphere

All of the technology needed for the replacement of fossil fuels by renewable energy is
already in place. Although renewable sources currently supply only 19 percent of the
world’s energy requirements, they are growing rapidly. For example, wind energy is growing
at the rate of 30 percent per year. Because of the remarkable properties of exponential
growth, this will mean that wind will soon become a major supplier of the world’s energy
requirements, despite bitter opposition from the fossil fuel industry.

Both wind and solar energy can now compete economically with fossil fuels, and this
situation will become even more pronounced if more countries put a tax on carbon emis-
sions, as Finland, the Netherlands, Norway, Costa Rica, the United Kingdom and Ireland
already have done. E

Much research and thought have also been devoted to the concept of a steady-state
economy. The only thing that is lacking is political will. It is up to the people of the world
to make their collective will felt. [

Hhttp://eruditio.worldacademy.org/issue-5/article/urgent-need-renewable-energy
L2http:/ /steadystate.org/category /herman-daly/
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Carbon Dioxide Emission Scenarios for 1.5 C of Warming
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Figure 11.11: Our carbon budget. If global warming is to be limited to 1.5°C,
CO; emissions must fall extremely rapidly. This means radical and fundamental
changes for economies and lifestyles.

History has given to our generation an enormous responsibility towards future genera-

tions. We must achieve a new kind of economy, a steady-state economy. We must stabilize
global population. We must replace fossil fuels by renewable energy. We must abolish
nuclear weapons. We must end the institution of war. We must reclaim democracy in our
own countries when it has been lost. We must replace nationalism by a just system of
international law. We must prevent degradation of the earth’s environment. We must act
with dedication and fearlessness to save the future of the earth for human civilization and
for the plants and animals with which we share the gift of life.
“And yes, we do need hope. Of course, we do. But the one thing we need more
than hope is action. Once we start to act, hope is everywhere. So instead of
looking for hope, look for action. Then and only then, hope will come today.”
Greta Thunberg

Why do we not respond to the crisis?

Today we are faced with multiple interrelated crises, for example the threat of catastrophic
climate change or equally catastrophic thermonuclear war, and the threat of widespread
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Effect of current pledges and policies
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Figure 11.12: Predicted gigatons of carbon emitted during the present century
under various policies. Under current policies, temperatures at the end of
the century are predicted to be 3.1-3.7°C higher than normal, which would be
disastrous. This implies that quick action must be taken to change current

policies.
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famine. These threats to human existence and to the biosphere demand a prompt and
rational response; but because of institutional and cultural inertia, we are failing to take
the steps that are necessary to avoid disaster.
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Chapter 12

MONEY DRIVES THE MANIA OF
GROWTH

12.1 Madmen and economists

“Anyone who believes in indefinite growth in anything physical, on a physically
finite planet, is either mad or an economist”. Kenneth E. Boulding (1910-1993)

Why are economists addicted to growth?

Economists (with a few notable exceptions) have long behaved as though growth were
synonymous with economic health. If the gross national product of a country increases
steadily by 4 percent per year, most economists express approval and say that the economy
is healthy. If the economy could be made to grow still faster (they maintain), it would
be still more healthy. If the growth rate should fall, economic illness would be diagnosed.
However, it is obvious that on a finite Earth, neither population growth nor economic
growth can continue indefinitely.

But why do economists cling almost religiously to the idea of growth? In general,
growth brings profits to speculators. For example, purchase of land on the outskirts of a
growing city will be rewarded as the land increases in value.; and when the economy grows,
stocks rise in value. ’

Today, as economic growth falters, the defects and injustices of our banking system
have come sharply into focus, and light has also been thrown onto the much-too-cozy
relationship between banking and government. The collapse of banks during the subprime
mortgage crisis of 2008 and their subsequent bailout by means of the taxpayer’s money
can give us an insight into both phenomena - the faults of our banking system and its
infiltration into the halls of government. The same can be said of the present national debt
crisis in the Euro zone and elsewhere.
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12.2 Fractional reserve banking

One feature of banking that cries out for reform is “fractional reserve banking”, i.e. the
practice whereby private banks keep only a tiny fraction of the money entrusted to them
by their depositors, and lend out all the remaining amount. By doing so, the banks are
in effect coining their own money and putting it into circulation, a prerogative that ought
to be reserved for governments. Under the system of fractional reserve banking, profits
from any expansion of the money supply go to private banks rather than being used by the
government to provide social services. This is basically fraudulent and unjust; the banks
are in effect issuing their own counterfeit money.

When the economy contracts instead of expanding, the effect of fractional reserve bank-
ing is still worse. In that case the depositors ask the banks for their money, which it is
their right to do. But the banks do not have the money - they have lent it out, and thus
they fail. However, the bankers have insured themselves against this eventuality by buying
the votes of government officials. Thus the banks are bailed out and the taxpayers are left
with the bill, as in the recent example in which the US Federal Reserve secretly gave 7.7
trillion of the taxpayers’ dollars to bail out various banks.

Inside Job

The Academy-Award-Winning documentry film Inside J olﬂ tells the shocking story of the
corruption of the financial sector that led to the 2008 subprime mortgage crisis and bank

Thttps:/ /www.theguardian.com/film /2011 /feb/17 /inside-job-review
https://topdocumentaryfilms.com/inside-job/
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bailout. The film can be seen online free of charge, and is well worth viewing. Of particular
interest are discussions of the history of bank deregulation, governmental collusion, and
the destabilizing effects of the enormous derivative market.

12.3 Information-driven population growth

Today we are able to estimate the population of the world at various periods in history,
and we can also make estimates of global population in prehistoric times. Looking at the
data, we can see that the global population of humans has not followed an exponential
curve as a function of time, but has instead followed a hyperbolic trajectory.

At the time of Christ, the population of the world is believed to have been approxi-
mately 220 million. By 1500, the earth contained 450 million people, and by 1750, the
global population exceeded 700 million. As the industrial and scientific revolution has
accelerated, global population has responded by increasing at a break-neck speed: In 1930,
the population of the world reached two billion; in 1958 three billion; in 1974 four billion;
in 1988 five billion, and in 1999, six billion. Today, we have reached 7.6 billion, and roughly
a billion people are being added to the world’s population every twelve years.

As the physicist Murry Gell-Mann has pointed out, a simple mathematical curve which
closely approximates the global population of humans over a period of several thousand
years is a hyperbola of the form P = 190,000,000,000/(2025-t). Here P represents the
global population of humans and t is the year.

How are we to explain the fact that the population curve is not an exponential? We
can turn to Malthus for an answer: According to his model, population does not increase
exponentially, except under special circumstances, when the food supply is so ample that
the increase of population is entirely unchecked.

Malthus gives us a model of culturally-driven population growth. He tells us that
population increase tends to press against the limits of the food supply, and since these
limits are culturally determined, population density is also culturally-determined. Hunter-
gatherer societies need large tracts of land for their support; and in such societies, the
population density is necessarily low. Pastoral methods of food production can support
populations of a higher density. Finally, extremely high densities of population can be
supported by modern agriculture. Thus, Gell-Mann’s hyperbolic curve, should be seen
as describing the rapidly-accelerating growth of human culture, this being understood to
include methods of food production.

If we look at the curve, P=C/(2025-t), it is obvious that human culture has reached
a period of crisis. The curve predicts that the world’s population will rise to infinity in
the year 2025, which of course is impossible. Somehow the actual trajectory of global
population as a function of time must deviate from the hyperbolic curve, and in fact, the
trajectory has already begun to fall away from the hyperbola.

Because of the great amount of human suffering which may be involved, and the po-
tentially catastrophic damage to the earth’s environment, the question of how the actual
trajectory of human population will come to deviate from the hyperbola is a matter of
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Figure 12.1: The simple mathematical curve that fits best to human pop-
ulation data over the last 3,000 years is not an exponential increase, but
rather a hyperbola of the form P=C/(2025-t). Here P represents population,
C=190,000,000,000 and t is the year. The curve goes to infinity at t=2025 (only
a few years away), which is of course impossible. Global population has already
started to fall away from the hyperbolic trajectory. Will it level off, or will it
crash disastrously? Because of the enormous amount of human suffering that
would be involved in a population crash, the question has great importance.



12.3. INFORMATION-DRIVEN POPULATION GROWTH 255

enormous importance. Will population overshoot the sustainable limit, and crash? Or will
it gradually approach a maximum? In the case of the second alternative, will the checks
which slow population growth be later marriage and family planning? Or will the grim
Malthusian forces - famine, disease and war - act to hold the number of humans within the
carrying capacity of their environment?

We can anticipate that as the earth’s human population approaches 10 billion, severe
famines will occur in many developing countries. The beginnings of this tragedy can already
be seen. It is estimated that roughly 30,000 children now die every day from starvation,
or from a combination of disease and malnutrition.

Beyond the fossil fuel era

An analysis of the global ratio of population to cropland shows that we have probably
already exceeded the sustainable limit of population through our dependence on petroleum:
Between 1950 and 1982, the use of cheap synthetic fertilizers increased by a factor of 8.
Much of our present agricultural output depends on their use, but their production is
expensive in terms of energy. Furthermore, petroleum-derived synthetic fibers have reduced
the amount of cropland needed for growing natural fibers, and petroleum-driven tractors
have replaced draft animals which required cropland for pasturage.

Also, petroleum fuels have replaced fuelwood and other fuels derived for biomass. The
reverse transition, from fossil fuels back to renewable energy sources, will require a con-
siderable diversion of land from food production to energy production. For example, 1.1
hectares are needed to grow the sugarcane required for each alcohol-driven Brazilian au-
tomobile. This figure may be compared with the steadily falling average area of cropland
available to each person in the world: .24 hectares in 1950, .16 hectares in 1982.

Thus there is a danger that just as global population reaches the unprecedented level of
10 billion or more, the agricultural base for supporting it may suddenly collapse. Ecolog-
ical catastrophe, possibly compounded by war and other disorders, could produce famine
and death on a scale unprecedented in history - a disaster of unimaginable proportions,
involving billions rather than millions of people.

What would Malthus say today?

What would Malthus tell us if he were alive today? Certainly he would say that we have
reached a period of human history where it is vital to stabilize the world’s population if
catastrophic environmental degradation and famine are to be avoided. He would applaud
efforts to reduce suffering by eliminating poverty, widespread disease, and war; but he
would point out that, since it is necessary to stop the rapid increase of human numbers, it
follows that whenever the positive checks to population growth are removed, it is absolutely
necessary to replace them by preventive checks. Malthus’ point of view became more broad
in the successive editions of his Essay; and if he were alive today, he would probably agree
that family planning is the most humane of the preventive checks.



256 OUR WORLD IS BURNING

Eliminating poverty and war

In most of the societies which Malthus described, a clear causal link can be seen, not only
between population pressure and poverty, but also between population pressure and war.
As one reads his Essay, it becomes clear why both these terrible sources of human anguish
saturate so much of history, and why efforts to eradicate them have so often met with
failure: The only possible way to eliminate poverty and war is to reduce the pressure of
population by preventive checks, since the increased food supply produced by occasional
cultural advances can give only very temporary relief.

Today, the links between population pressure, poverty, and war are even more pro-
nounced than they were in the past, because the growth of human population has brought
us to the absolute limits imposed by ecological constraints. Furthermore, the development
of nuclear weapons has made war prohibitively dangerous.

How many people can the earth support in comfort?

The resources of the earth and the techniques of modern science can support a global
population of moderate size in comfort and security; but the optimum size is undoubtedly
smaller than the world’s present population. Given a sufficiently small global population,
renewable sources of energy can be found to replace disappearing fossil fuels. Technology
may also be able to find renewable substitutes for many disappearing mineral resources
for a global population of a moderate size. What technology cannot do, however, is to
give a global population of 10 billion people the standard of living which the industrialized
countries enjoy today.

12.4 Entropy and economics

We urgently need to shift quickly from fossil fuels to renewable energy if we are to avoid a
tipping point after which human efforts to avoid catastrophic climate change will be futile
because feedback loops will have taken over. The dangerous methane hydrate feedback
loop is discussed in an excellent short video made by Thom Hartmann and the Leonardo
DiCaprio Foundation ]

Celebrated author and activist Naomi Klein has emphasized the link between need for
economic reform and our urgent duty to address climate changef]

Rebel economist Prof. Tim Jackson discusses the ways in which our present economic
system has failed us, and the specific reforms that are needed. In one of his publications,
he says: “The myth of growth has failed us. It has failed the two billion people who still
live on 2 dollars a day. It has failed the fragile ecological systems on which we depend for

Zhttps://www.youtube.com/watch?v=sRGVTK-AAvw
http://lasthours.org/

3http://thischangeseverything.org/naomi-klein/
http://www.theguardian.com/profile/naomiklein
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survival. It has failed, spectacularly, in its own terms, to provide economic stability and
secure people’s livelihood.” |7_f]

What is entropy?

Entropy is a quantity, originally defined in statistical mechanics and thermodynamics. It
is a measure of the statistical probability of any state of a system: The greater the entropy,
the greater the probability. The second law of thermodynamics asserts that entropy of the
universe always increases with time. In other words, the universe as a whole is constantly
moving towards states of greater and greater probability.

For any closed system, the same is true. Such systems move in time towards states
of greater and greater probability. However, the earth, with its biosphere, is not a closed
system. The earth constantly receives an enormous stream of light from the sun. The
radiation which we receive from the sun brings us energy that can be used to perform
work, and in physics this is called “free energy”. Because of this flood of incoming sunlight,
plants, animals and humans are able to create structures which from a statistical point of
view are highly unlikely.

The disorder and statistical probability of the universe is constantly increasing, but
because the earth is not a closed system, we are able to create local order, and complex,
statistically improbable structures, like the works of Shakespeare, the Mona Lisa and the
Internet. The human economy is driven by the free energy which we receive as income
from the sun. Money is, in fact, a symbol for free energy, and free energy might be thought
of as “negative entropy”. There is also a link between free energy and information

Human society as a superorganism, with the global economy as
its digestive system

A completely isolated human being would find it as difficult to survive for a long period
of time as would an isolated ant or bee or termite. Therefore it seems correct to regard
human society as a superorganism. In the case of humans, the analog of the social insects’
nest is the enormous and complex material structure of civilization. It is, in fact, what we
call the human economy. It consists of functioning factories, farms, homes, transportation
links, water supplies, electrical networks, computer networks and much more.

Almost all of the activities of modern humans take place through the medium of these
external “exosomatic” parts of our social superorganism. The terms “exosomatic” and
“endosomatic” were coined by the American scientist Alfred Lotka (1880-1949). A lobster’s
claw is endosomatic; it is part of the lobster’s body. The hammer used by a human is
exosomatic, like a detachable claw. Lotka spoke of “exosomatic evolution”, including in

4http://www.theguardian.com/sustainable-business/rio-20-tim-jackson-leaders-green-
economy ’newsfeed=true
http://www.theguardian.com/sustainable-business/consumerism-sustainability-short-termism

Shttp://www.amazon.com/Information-Theory-And-Evolution-Edition/dp,/9814401234
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this term not only cultural evolution but also the building up of the material structures of
civilization.

The economy associated with the human superorganism “eats” resources and free en-
ergy. It uses these inputs to produce local order, and finally excretes them as heat and
waste. The process is closely analogous to food passing through the alimentary canal of
an individual organism. The free energy and resources that are the inputs of our economy
drive it just as food drives the processes of our body, but in both cases, waste products
are finally excreted in a degraded form.

Almost all of the free energy that drives the human economy came originally from
the sun’s radiation, the exceptions being geothermal energy which originates in the decay
of radioactive substances inside the earth, and tidal energy, which has its origin in the
slowing of the motions of the earth-moon system. However, since the start of the Industrial
Revolution, our economy has been using the solar energy stored in of fossil fuels. These
fossil fuels were formed over a period of several hundred million years. We are using them
during a few hundred years, i.e., at a rate approximately a million times the rate at which
they were formed.

The present rate of consumption of fossil fuels is more than 14 terawatts and, if used at
the present rate, fossil fuels would last less than a century. However, because of the very
serious threats posed by climate change, human society would be well advised to stop the
consumption of coal, oil and natural gas within the next two decades.

The rate of growth of of new renewable energy sources is increasing rapidly. These
sources include small hydro, modern biomass, solar, wind, geothermal, wave and tidal
energy. There is an urgent need for governments to set high taxes on fossil fuel consumption
and to shift subsidies from the petroleum and nuclear industries to renewables. These
changes in economic policy are needed to make the prices of renewables more competitive.

The shock to the global economy that will be caused by the end of the fossil fuel era will
be compounded by the scarcity of other non-renewable resources, such as metals. While
it is true (as neoclassical economists emphasize) that “matter and energy can neither be
created nor destroyed”, free energy can be degraded into heat, and concentrated deposits of
minerals can be dispersed. Both the degradation of free energy into heat and the dispersal
of minerals involve increases of entropy.

Frederick Soddy

One of the first people to call attention to the relationship between entropy and economics
was the English radiochemist Frederick Soddy (1877-1956). Soddy won the Nobel Prize for
Chemistry in 1921 for his work with Ernest Rutherford demonstrating the transmutation
of elements in radioactive decay processes. His concern for social problems then led him
to a critical study of the assumptions of classical economics. Soddy believed that there
is a close connection between free energy and wealth, but only a very tenuous connection
between wealth and money.

Soddy was extremely critical of the system of “fractional reserve banking” whereby
private banks keep only a small fraction of the money that is entrusted to them by their
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depositors and lend out the remaining amount. He pointed out that this system means that
the money supply is controlled by the private banks rather than by the government, and
also that profits made from any expansion of the money supply go to private corporations
instead of being used to provide social services. Fractional reserve banking exists today,
not only in England but also in many other countries. Soddy’s criticisms of this practice
cast light on the subprime mortgage crisis of 2008 and the debt crisis of 2011.

As Soddy pointed out, real wealth is subject to the second law of thermodynamics. As
entropy increases, real wealth decays. Soddy contrasted this with the behavior of debt at
compound interest, which increases exponentially without any limit, and he remarked:

“You cannot permanently pit an absurd human convention, such as the spontaneous
increment of debt [compound interest] against the natural law of the spontaneous decre-
ment of wealth [entropy]”. Thus, in Soddy’s view, it is a fiction to maintain that being
owed a large amount of money is a form of real wealth.

Frederick Soddy’s book, “Wealth, virtual wealth and debt: The solution of the eco-
nomic paradox”, published in 1926 by Allen and Unwin, was received by the professional
economists of the time as the quixotic work of an outsider. Today, however, Soddy’s
common-sense economic analysis is increasingly valued for the light that it throws on the
problems of our fractional reserve banking system, which becomes more and more vulner-
able to failure as economic growth falters[f]

Currency reform, and nationalization of banks

Frederick Soddy was writing at a time when England’s currency was leaving the gold
standard, and in order to replace this basis for the currency, he proposed an index system.
Soddy’s index was to be based on a standard shopping basket containing household items,
such as bread, milk, potatoes and so on. If the price of the items in the basket rose, more
currency would be issued by the nationalized central bank. If the price fell, currency would
be withdrawn.

Nationalization of banks was proposed by Soddy as a means of avoiding the evils of the
fractional reserve banking system. Today we see a revival of the idea of nationalized banks,
or local user-owned cooperative banks. The Grameen Bank, founded by Prof. Muhammad
Yunus, pioneered the idea of socially-motivated banks for the benefit poor people who
would ordinarily be unable to obtain loans. The bank and its founder won a Nobel Peace
Prize in 2006/[]

Swww.fadedpage.com/link.php?file=20140873-a5.pdf
http://human-wrongs-watch.net/2015/07/08/debt-slavery/

Thttp:/ /www.grameen-info.org/history/
http://www.ibtimes.com/greece-drawing-contingency-plans-nationalize-banks-bring-parallel-currency-
report-1868830
http://www.quora.com/Why-were-banks-nationalized-in-India
http://www.bloomberg.com/news/articles/2015-01-28 /greck-bank-investors-hammered-as-3-day-slump-
wipes-12-billion
http://www.armstrongeconomics.com/archives/30531
https://en.wikipedia.org/wiki/Nationalization
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Nicholas Georgescu-Roegen

The incorporation of the idea of entropy into economic thought also owes much to the
mathematician and economist Nicholas Georgescu-Roegen (1906-1994), the son a Roma-
nian army officer. Georgescu-Roegen’s talents were soon recognized by the Romanian
school system, and he was given an outstanding education in mathematics, which later
contributed to his success and originality as an economist.

Between 1927 and 1930 the young Georgescu studied at the Institute de Statistique
in Paris, where he completed an award-winning thesis: “On the problem of finding out
the cyclical components of phenomena”. He then worked in England with Karl Pearson
from 1930 to 1932, and during this period his work attracted the attention of a group of
economists who were working on a project called the Harvard Economic Barometer. He
received a Rockefeller Fellowship to join this group, but when he arrived at Harvard, he
found that the project had been disbanded.

In desperation, Georgescu-Roegen asked the economist Joseph Schumpeter for an ap-
pointment to his group. Schumpeter’s group was in fact a remarkably active and interesting
one, which included the future Nobel laureate Wassely Leontief; and there followed a period
of intense intellectual activity during which Georgescu-Roegen became an economist.

Despite offers of a permanent position at Harvard, Georgescu-Roegen returned to his
native Romania in the late 1930’s and early 1940’s in order to help his country. He served
as a member of the Central Committee of the Romanian National Peasant Party. His
experiences at this time led to his insight that economic activity involves entropy. He was
also helped to this insight by Borel’s monograph on Statistical Mechanics, which he had
read during his Paris period.

Georgescu-Roegen later wrote: “The idea that the economic process is not a mechanical
analogue, but an entropic, unidirectional transformation began to turn over in my mind
long ago, as [ witnessed the oil wells of the Plosti field of both World Wars’ fame becoming
dry one by one, and as I grew aware of the Romanian peasants’ struggle against the
deterioration of their farming soil by continuous use and by rains as well. However it was
the new representation of a process that enabled me to crystallize my thoughts in describing
the economic process as the entropic transformation of valuable natural resources (low
entropy) into valueless waste (high entropy).”

After making many technical contributions to economic theory, Georgescu-Roegen re-
turned to this insight in his important 1971 book, “The Entropy Law and the Economic
Process” (Harvard University Press), where he outlines his concept of bioeconomics. In a
later book, “Energy and Economic Myths” (Pergamon Press, New York, 1976), he offered
the following recommendations for moving towards a bioeconomic society:

1. The complete prohibition of weapons production, thereby releasing productive forces
for more constructive purposes;

http://www.theguardian.com/world /2015 /jul /23 /beppe-grillo-calls-for-nationalisation-of-italian-banks-
and-exit-from-euro
http://dissidentvoice.org/2015/07 /whats-wrong-with-our-monetary-system-and-how-to-fix-it /
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Figure 12.3: According to the second law of thermodynamics, the entropy of the
universe constantly increases. Increase of entropy corresponds to increase of
disorder, and also to increase of statistical probability. Living organisms on
the earth are able to achieve a high degree of order and highly improbable
structures because the earth is not a closed system. It constantly receives
free energy (i.e. energy capable of doing work) from the sun, and this free
energy can be thought of as carrying thermodynamic information, or “negative
entropy”. Source: flowchainsensel.wordpress.co,
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Figure 12.4: Wind, solar, and biomass are three emerging renewable sources of
energy. Wind turbines in a rapeseed field in Sandesneben, Germany. Author:
Jirgen from Sandesneben, Germany, Wikimedia Commons

2. Immediate aid to underdeveloped countries;

Gradual decrease in population to a level that could be maintained only by organic
agriculture;

Avoidance, and strict regulation if necessary, of wasteful energy use;

Abandon our attachment to “extravagant gadgetry”;

“Get rid of fashion”;

Make goods more durable and repairable; and

Cure ourselves of workaholic habits by re-balancing the time spent on work and
leisure, a shift that will become incumbent as the effects of the other changes make
themselves felt.

©w

X NS Ot

Georgescu-Roegen did not believe that his idealistic recommendations would be adopted,
and he feared that human society is headed for a crash.

Limits to Growth: A steady-state economy

Nicholas Georgescu-Roegen’s influence continues to be felt today, not only through his own
books and papers but also through those of his students, the distinguished economists Her-
man E. Daly and Kozo Mayumi, who for many years have been advocating a steady-state
economy. As they point out in their books and papers, it is becoming increasingly apparent
that unlimited economic growth on a finite planet is a logical impossibility. However, it is
important to distinguish between knowledge, wisdom and culture, which can and should
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continue to grow, and growth in the sense of an increase in the volume of material goods
produced. It is growth in the latter sense that is reaching its limits.

Daly describes our current situation as follows: “The most important change in recent
times has been the growth of one subsystem of the Earth, namely the economy, relative
to the total system, the ecosphere. This huge shift from an ‘empty’ to a ‘full’ world is
truly ‘something new under the sun’... The closer the economy approaches the scale of
the whole Earth, the more it will have to conform to the physical behavior mode of the
Earth... The remaining natural world is no longer able to provide the sources and sinks for
the metabolic throughput necessary to sustain the existing oversized economy, much less a
growing one. Economists have focused too much on the economy’s circulatory system and
have neglected to study its digestive tract.”f]

In the future, the only way that we can avoid economic collapse is to build a steady-state
economy. There exists much literature on how this can be achieved, and these writings
ought to become a part of the education of all economists and politicians.

12.5 The global food crisis

Optimum population in the long-term future

What is the optimum population of the world? It is certainly not the maximum number
that can be squeezed onto the globe by eradicating every species of plant and animal that
cannot be eaten. The optimum global population is one that can be supported in comfort,
equality and dignity, and with respect for the environment.

In 1848 (when there were just over one billion people in the world), John Stuart Mill
described the optimal global population in the following words: “The density of popula-
tion necessary to enable mankind to obtain, in the greatest degree, all the advantages of
cooperation and social intercourse, has, in the most populous countries, been attained. A
population may be too crowded, although all be amply supplied with food and raiment.”

“... Nor is there much satisfaction in contemplating the world with nothing left to the
spontaneous activity of nature; with every rood of land brought into cultivation, which is
capable of growing food for human beings; every flowery waste or natural pasture plowed
up, all quadrupeds or birds which are not domesticated for man’s use exterminated as his
rivals for food, every hedgerow or superfluous tree rooted out, and scarcely a place left
where a wild shrub or flower could grow without being eradicated as a weed in the name
of improved agriculture. If the earth must lose that great portion of its pleasantness which
it owes to things that the unlimited increase of wealth and population would extirpate
from it, for the mere purpose of enabling it to support a larger, but not better or happier

8http://dalynews.org/learn/blog/
http://steadystate.org/category /herman-daly/
https://www.youtube.com/watch?v=ENb5esbvAt-w
https://www.youtube.com/watch?v=wlR-VsXtM4Y
http://www.imf.org/external /pubs/ft/survey/so/2015/car031315a.htm
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Mill “had a lifelong
goal of reforming the
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http://plate.stanford. ed ufentries/mill

Figure 12.5: Mill wrote: “I sincerely hope, for the sake of posterity, that they
will be content to be stationary, long before necessity compels them to it.”
Source: www.slideshare.net

population, I sincerely hope, for the sake of posterity, that they will be content to be
stationary, long before necessity compels them to it.” (From John Stuart Mill, “Principles
of Political Economy, With Some of Their Applications to Social Philosophy”, 1848.)

Has the number of humans in the world already exceeded the earth’s sustainable limits?
Will the global population of humans crash catastrophically after having exceeded the
carrying capacity of the environment? There is certainly a danger that this will happen
- a danger that the 21st century will bring very large scale famines to vulnerable parts of
the world, because modern energy-intensive agriculture will be dealt a severe blow by the
end of the fossil fuel era, and because climate change will reduce the world’-s agricultural
output.

When the major glaciers in the Himalayas have melted, they will no longer be able to
give India and China summer water supplies; rising oceans will drown much agricultural
land; and aridity will reduce the output of many regions that now produce much of the
world’-s grain. Falling water tables in overdrawn aquifers, and loss of topsoil will add to
the problem. We should be aware of the threat of a serious global food crisis in the 21st
century if we are to have a chance of avoiding it.

The term ecological footprint was introduced by William Rees and Mathis Wackernagel
in the early 1990’s to compare demands on the environment with the earth’s capacity to
regenerate. In 2015, humanity used environmental resources at such a rate that it would
take 1.6 earths to renew them. In other words, we have already exceeded the earth’s
carrying capacity. Since eliminating the poverty that characterizes much of the world
today will require more resources per capita, rather than less. it seems likely that in the
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Figure 12.6: Our present trajectory is completely unsustainable. If we follow it,
then by 2050 it would take almost three earths to regenerate our demands on
resources. Source: footprintnetwork.org

era beyond fossil fuels, the optimum global population will be considerably less than the
present population of the world.

Limitations on cropland

In 1944 the Norwegian-American plant geneticist Norman Borlaug was sent to Mexico
by the Rockefeller Foundation to try to produce new wheat varieties that might increase
Mexico’s agricultural output. Borlaug’-s dedicated work on this project was spectacularly
successful. He remained with the project for 16 years, and his group made 6,000 individual
crossings of wheat varieties to produce high-yield disease-resistant strains.

In 1963, Borlaug visited India, bringing with him 100 kg. of seeds from each of his most
promising wheat strains. After testing these strains in Asia, he imported 450 tons of the
Lerma Rojo and Sonora 64 varieties: 250 tons for Pakistan and 200 for India. By 1968,
the success of these varieties was so great that school buildings had to be commandeered
to store the output. Borlaug’-s work began to be called a “Green Revolution”. In India,
the research on high-yield crops was continued and expanded by Prof. M.S. Swaminathan
and his co-workers. The work of Green Revolution scientists, such Norman Borlaug and
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Figure 12.7: Norman Borlaug and agronomist George Harrer in 1943. Source:
beforeitsnews.com

M.S. Swaminathan, has been credited with saving the lives of as many as a billion people.

Despite these successes, Borlaug believes that the problem of population growth is still
a serious one. “Africa and the former Soviet republics”, Borlaug states, “and the Cerrado,
are the last frontiers. After they are in use, the world will have no additional sizable blocks
of arable land left to put into production, unless you are willing to level whole forests,
which you should not do. So, future food-production increases will have to come from
higher yields. And though I have no doubt that yields will keep going up, whether they
can go up enough to feed the population monster is another matter. Unless progress with
agricultural yields remains very strong, the next century will experience human misery
that, on a sheer numerical scale, will exceed the worst of everything that has come before.”

With regard to the prospect of increasing the area of cropland, a report by the United
Nations Food and Agricultural Organization (Provisional Indicative World Plan for Agri-
cultural Development, FAO, Rome, 1970) states that “In Southern Asia,... in some coun-
tries of Eastern Asia, in the Near East and North Africa... there is almost no scope for
expanding agricultural area... In the drier regions, it will even be necessary to return to
permanent pasture the land that is marginal and submarginal for cultivation. In most of
Latin America and Africa south of the Sahara, there are still considerable possibilities for
expanding cultivated areas; but the costs of development are high, and it will often be more
economical to intensify the utilization of areas already settled.” Thus there is a possibility
of increasing the area of cropland in Africa south of the Sahara and in Latin America, but
only at the cost of heavy investment and at the additional cost of destruction of tropical
rain forests.
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Rather than an increase in the global area of cropland, we may encounter a future
loss of cropland through soil erosion, salination, desertification, loss of topsoil, depletion
of minerals in topsoil, urbanization and failure of water supplies. In China and in the
Southwestern part of the United States, water tables are falling at an alarming rate. The
Ogallala aquifer (which supplies water to many of the plains states in the central and
southern parts of the United States) has a yearly overdraft of 160%.

In the 1950’s, both the U.S.S.R and Turkey attempted to convert arid grasslands into
wheat farms. In both cases, the attempts were defeated by drought and wind erosion,
just as the wheat farms of Oklahoma were overcome by drought and dust in the 1930’s.
If irrigation of arid lands is not performed with care, salt may be deposited, so that the
land is ruined for agriculture. This type of desertification can be seen, for example, in
some parts of Pakistan. Another type of desertification can be seen in the Sahel region of
Africa, south of the Sahara. Rapid population growth in the Sahel has led to overgrazing,
destruction of trees, and wind erosion, so that the land has become unable to support even
its original population.

Especially worrying is a prediction of the International Panel on Climate Change con-
cerning the effect of global warming on the availability of water: According to Model A1l of
the IPCC, global warming may, by the 2050’s, have reduced by as much as 30% the water
available in large areas of world that now a large producers of grain.

Added to the agricultural and environmental problems, are problems of finance and
distribution. Famines can occur even when grain is available somewhere in the world,
because those who are threatened with starvation may not be able to pay for the grain, or
for its transportation. The economic laws of supply and demand are not able to solve this
type of problem. One says that there is no “demand” for the food (meaning demand in
the economic sense), even though people are in fact starvingﬂ

Energy-dependence of modern agriculture

A very serious problem with Green Revolution plant varieties is that they require heavy
inputs of pesticides, fertilizers and irrigation. Because of this, the use of high-yield varieties
contributes to social inequality, since only rich farmers can afford the necessary inputs.
Monocultures, such as the Green Revolution varieties may also prove to be vulnerable
to future epidemics of plant diseases, such as the epidemic that caused the Irish Potato
Famine in 1845. Even more importantly, pesticides, fertilizers and irrigation all depend
on the use of fossil fuels. One must therefore ask whether high agricultural yields can be
maintained in the future, when fossil fuels are expected to become prohibitively scarce and
expensive.

9http://www.independent.co.uk/environment /climate-change /society-will-collapse-by-2040-due-to-
catastrophic-food-shortages-says-study-10336406.html
http://www.truth-out.org/news/item/32131-the-new-climate-normal-abrupt-sea-level-rise-and-
predictions-of-civilization-collapse
http://www.commondreams.org/views/2015/08/13/dignity-democracy-and-food-interview-frances-
moore-lappe
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Energy

1 Modern agriculture is heavily dependent on non-
renewable energy sources, especially
petroleum.

1 The continued use of these non-renewable
energy sources cannot be sustained indefinitely.
1 |In sustainable agricultural systems, there is
reduced reliance on non-renewable energy
sources and a substitution of rene .
to the extent that is economically feas le e. g.
biofuel

Figure 12.8: Source: slideplayer.com

Modern agriculture has become highly dependent on fossil fuels, especially on petroleum
and natural gas. This is especially true of production of the high-yield grain varieties
introduced in the Green Revolution, since these require especially large inputs of fertilizers,
pesticides and irrigation. Today, fertilizers are produced using oil and natural gas, while
pesticides are synthesized from petroleum feedstocks, and irrigation is driven by fossil fuel
energy. Thus agriculture in the developed countries has become a process where inputs of
fossil fuel energy are converted into food calories.

The ratio of the fossil fuel energy inputs to the food calorie outputs depends on how
many energy-using elements of food production are included in the accounting. David Pi-
mental and Mario Giampietro of Cornell University estimated in 1994 that U.S. agriculture
required 0.7 kcal of fossil fuel energy inputs to produce 1.0 kcal of food energy. However,
this figure was based on U.N. statistics that did not include fertilizer feedstocks, pesticide
feed-stocks, energy and machinery for drying crops, or electricity, construction and main-
tenance of farm buildings. A more accurate calculation, including these inputs, gives an
input/output ratio of approximately 1.0. Finally, if the energy expended on transporta-
tion, packaging and retailing of food is included, Pimental and Giampietro found that the
input /output ratio for the U.S. food system was approximately 10, and this figure did not
include energy used for cooking.

The Brundtland Report’-s estimate of the global potential for food production assumes
“that the area under food production can be around 1.5 billion hectares (3.7 billion acres
- close to the present level), and that the average yields could go up to 5 tons of grain
equivalent per hectare (as against the present average of 2 tons of grain equivalent).”
In other words, the Brundtland Report assumes an increase in yields by a factor of 2.5.
This would perhaps be possible if traditional agriculture could everywhere be replaced
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by energy-intensive modern agriculture using Green Revolution plant varieties. However,
Pimental and Giampietro’-s studies show that modern energy-intensive agricultural tech-
niques cannot be maintained after fossil fuels have been exhausted or after their use has
been discontinued to avoid catastrophic climate change.

At the time when the Brundtland Report was written (1987), the global average of
2 tons of grain equivalent per hectare included much higher yields from the sector using
modern agricultural methods. Since energy-intensive petroleum-based agriculture cannot
be continued in the post-fossil-fuel era, future average crop yields will probably be much
less than 2 tons of grain equivalent per hectare.

The 1987 global population was approximately 5 billion. This population was supported
by 3 billion tons of grain equivalent per year. After fossil fuels have been exhausted, the
total world agricultural output is likely to be considerably less than that, and therefore the
population that it will be possible to support sustainably will probably be considerably
less than 5 billion, assuming that our average daily per capita use of food calories remains
the same, and assuming that the amount of cropland and pasturage remains the same (1.5
billion hectares cropland, 3.0 billion hectares pasturage).

The Brundtland Report points out that “The present (1987) global average consump-
tion of plant energy for food, seed and animal feed amounts to 6,000 calories daily, with a
range among countries of 3,000-15,000 calories, depending on the level of meat consump-
tion.” Thus there is a certain flexibility in the global population that can survive on a given
total agricultural output. If the rich countries were willing to eat less meat, more people
could be supported "]

Effects of climate change on agriculture

a) The effect of temperature increase

There is a danger that when climate change causes both temperature increases and
increased aridity in regions like the US grain belt, yields will be very much lowered. Of
the three main grain types (corn, wheat and rice) corn is the most vulnerable to the direct
effect of increases in temperature. One reason for this is the mechanism of pollination
of corn: A pollen grain lands on one end of a corn-silk strand, and the germ cell must
travel the length of the strand in order to fertilize the kernel. At high temperatures, the
corn silk becomes dried out and withered, and is unable to fulfill its biological function.
Furthermore, heat can cause the pores on the underside of the corn leaf to close, so that
photosynthesis stops.

According to a study made by Mohan Wali and coworkers at Ohio State University,
the photosynthetic activity of corn increases until the temperature reaches 20°C. It then
remains constant until the temperature reaches 35°C, after which it declines. At 40°C and
above, photosynthesis stops altogether.

Ohttp://www.truth-out.org/news/item/32354-environmentalists-sue-epa-over-dead-zone-in-gulf-of-
mexico
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Scientists in the Phillipines report that the pollination of rice fails entirely at 40°C,
leading to crop failures. Wheat yields are also markedly reduced by temperatures in this

range ']
b) The effect of decreased rainfall

According to the Stern Report, some of the major grain-producing areas of the world
might loose up to 30% of their rainfall by 2050. These regions include much of the United
States, Brazil, the Mediterranean region, Eastern Russia and Belarus, the Middle East,
Southern Africa and Australia. Of course possibilities for agriculture may simultaneously
increase in other regions, but the net effect of climate change on the world’-s food supply
is predicted to be markedly negative.

c) Unsustainable use of groundwater

It may seem surprising that fresh water can be regarded as a non-renewable resource.
However, groundwater in deep aquifers is often renewed very slowly. Sometimes renewal
requires several thousand years. When the rate of withdrawal of groundwater exceeds the
rate of renewal, the carrying capacity of the resource has been exceeded, and withdrawal of
water becomes analogous to mining a mineral. However, it is more serious than ordinary
mining because water is such a necessary support for life.

In many regions of the world today, groundwater is being withdrawn faster than it
can be replenished, and important aquifers are being depleted. In China, for example,
groundwater levels are falling at an alarming rate. Considerations of water supply in
relation to population form the background for China’-s stringent population policy. At a
recent lecture, Lester Brown of the Worldwatch Institute was asked by a member of the
audience to name the resource for which shortages would most quickly become acute. Most
of the audience expected him to name oil, but instead he replied “water”.

Lester Brown then cited China’s falling water table. He predicted that within decades,
China would be unable to feed itself. He said that this would not cause hunger in China
itself: Because of the strength of China’s economy, the country would be able to purchase
grain on the world market. However Chinese purchases of grain would raise the price, and
put world grain out of reach of poor countries in Africa. Thus water shortages in China
will produce famine in parts of Africa, Brown predicted.

Under many desert areas of the world are deeply buried water tables formed during
glacial periods when the climate of these regions was wetter. These regions include the
Middle East and large parts of Africa. Water can be withdrawn from such ancient reservoirs
by deep wells and pumping, but only for a limited amount of time.

In oil-rich Saudi Arabia, petroenergy is used to drill wells for ancient water and to bring
it to the surface. Much of this water is used to irrigate wheat fields, and this is done to such
an extent that Saudi Arabia exports wheat. The country is, in effect, exporting its ancient

Uhttp://ecowatch.com/2015/08,/03 /heat-wave-iran/
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Figure 12.9: Lester R. Brown has been a pioneer in the study of the future global
food crisis. Source: www.azquotes.com

heritage of water, a policy that it may, in time, regret. A similarly short-sighted project
is Muammar Qaddafi’s enormous pipeline, which will bring water from ancient sub-desert
reservoirs to coastal cities.

In the United States, the great Ogallala aquifer is being overdrawn. This aquifer is an
enormous stratum of water-saturated sand and gravel under-lying parts of northern Texas,
Oklahoma, New Mexico, Kansas, Colorado, Nebraska, Wyoming and South Dakota. The
average thickness of the aquifer is about 70 meters. The rate of water withdrawal from the
aquifer exceeds the rate of recharge by a factor of eight.

Thus we can see that in many regions, the earth’-s present population is living on
its inheritance of water, rather than its income. This fact, coupled with rapidly increas-
ing populations and climate change, may contribute to a very serious food crisis partway
through the 21st century.

d) Glacial melting and summer water supplies

The summer water supplies of both China and India are threatened by the melting of
glaciers. The Gangotri glacier, which is the principle glacier feeding India’-s great Ganges
River, is reported to be melting at an accelerating rate, and it could disappear within
a few decades. If this happens,the Ganges could become seasonal, flowing only during
the monsoon season. Chinese agriculture is also threatened by disappearing Himalayan
glaciers, in this case those on the Tibet-Quinghai Plateau. The respected Chinese glaciol-
ogist Yao Tandong estimates that the glaciers feeding the Yangtze and Yellow Rivers are
disappearing at the rate of 7% per year.H

2http:/ /www.commondreams.org/news/2015/08 /04 /global-glaciers-melting-three-times-rate-20th-
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Figure 12.10: Whitechuck Glacier in the North Cascades National Park in 1973.
Source: www.nichols.ewdu

Figure 12.11: The same glacier in 2006. Source: www.nichols.edu
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The Indus and Mekong Rivers will be similarly affected by the melting of glaciers. Lack
of water during the summer season could have a serious impact on the irrigation.

Mature forests contain vast amounts of sequestered carbon, not only in their trees, but
also in the carbon-rich soil of the forest floor. When a forest is logged or burned to make
way for agriculture, this carbon is released into the atmosphere.

One fifth of the global carbon emissions are at present due to destruction of forests.
This amount is greater than the COy emissions for the world’-s transportation systems.
An intact forest pumps water back into the atmosphere, increasing inland rainfall and ben-
efiting agriculture. By contrast, deforestation, for example in the Amazonian rainforest,
accelerates the flow of water back into the ocean, thus reducing inland rainfall. There
is a danger that the Amazonian rainforest may be destroyed to such an extent that the
region will become much more dry. If this happens, the forest may become vulnerable to
fires produced by lightning strikes. This is one of the feedback loops against which the
Stern Report warns: the drying and burning of the Amazonian rainforest may become ir-
reversible, greatly accelerating climate change, if destruction of the forest proceeds beyond
a certain point.

e) Erosion of topsoil.

Besides depending on an adequate supply of water, food production also depends on
the condition of the thin layer of topsoil that covers the world’-s croplands. This topsoil
is being degraded and eroded at an alarming rate: According to the World Resources
Institute and the United Nations Environment Programme, “It is estimated that since
World War II, 1.2 billion hectares... has suffered at least moderate degradation as a result
of human activity. This is a vast area, roughly the size of China and India combined.”
This area is 27% of the total area currently devoted to agriculture. The report goes on to
say that the degradation is greatest in Africa. The risk of topsoil erosion is greatest when
marginal land is brought into cultivation, since marginal land is usually on steep hillsides
which are vulnerable to water erosion when wild vegetation is removed.

David Pimental and his associates at Cornell University pointed out in 1995 that “Be-
cause of erosion-associated loss of productivity and population growth, the per capita food
supply has been reduced over the past 10 years and continues to fall. The Food and Agri-
cultural Organization reports that the per capita production of grains which make up 80%
of the world’-s food supply, has been declining since 1984...During the past 40 years nearly
one-third of the world’-s cropland (1.5 billion hectares) has been abandoned because of
soil erosion and degradation. Most of the replacement has come from marginal land made
available by removing forests. Agriculture accounts for 80% of the annual deforestation.”

Topsoil can also be degraded by the accumulation of salt when irrigation water evapo-
rates. The worldwide area of irrigated land has increased from 8 million hectares in 1800
to more than 100 million hectares today. This land is especially important to the world
food supply because it is carefully tended and yields are large in proportion to the area.

century
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To protect this land from salination, it should be irrigated in such a way that evaporation
is minimized.

Finally cropland with valuable topsoil is being be lost to urban growth and highway
development, a problem that is made more severe by growing populations and by economic
growth.

Every year, more than 100,000 square kilometers of rain forest are cleared and burned,
an area which corresponds to that of Switzerland and the Netherlands combined. Almost
half of the world’-s tropical forests have already been destroyed. Ironically, the land thus
cleared often becomes unsuitable for agriculture within a few years. Tropical soils may
seem to be fertile when covered with luxuriant vegetation, but they are usually very poor
in nutrients because of leeching by heavy rains. The nutrients which remain are contained
in the vegetation itself; and when the forest cover is cut and burned, the nutrients are
rapidly lost.

Often the remaining soil is rich in aluminum oxide and iron oxide. When such soils are
exposed to oxygen and sun-baking, a rock-like substance called Laterite is formed.

Secret land purchases in Africa

According to a report released by the Oakland Institute, in 2009 alone, hedge funds bought
or leased nearly 60 million hectares of land in Africa, an area the size of France.

As populations increase, and as water becomes scarce, China, and other countries, such
as Saudi Arabia are also buying enormous tracts of agricultural land, not only in Africa,
but also in other countries.

These land purchases are very often kept secret from the local populations by corrupt
governments.ﬁ

Some conclusions

There is a danger that just as global population reaches the unprecedented level of 9
billion or more, the agricultural base for supporting it may suddenly collapse. Ecological
catastrophe, possibly compounded by war and other disorders, could produce famine and
death on a scale unprecedented in history, a disaster of unimaginable proportions, involving
billions rather than millions of people.

The resources of the earth and the techniques of modern science can support a global
population of moderate size in comfort and security; but the optimum size is undoubtedly
smaller than the world’s present population. Given a sufficiently small global population,
renewable sources of energy can be found to replace disappearing fossil fuels. Technology
may also be able to find renewable substitutes for many disappearing mineral resources
for a global population of moderate size. What technology cannot do, however, is to
give a global population of 9 billion people the standard of living which the industrialized
countries enjoy today.

B3http://www.latimes.com/world/asia/la-fg-china-foreign-farmland-20140329-story.html
http://www.bbc.com/news/world-africa-13688683
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12.6 Limits to growth

The Club of Rome

In 1968 Aurelio Peccei, Thorkil Kristensen and others founded the Club of Rome, an
organization of economists and scientists devoted to studying the predicament of human
society. Omne of the first acts of the organization was to commission an MIT study of
future trends using computer models. The result was a book entitled “Limits to Growth”,
published in 1972. From the outset the book was controversial, but it became a best-seller.
It was translated into many languages and sold 30 million copies. The book made use of
an exponential index for resources, i.e. the number of years that a resource would last if
used at an exponentially increasing rate.

Today the more accurate Hubbert Peak model is used instead to predict rate of use
of a scarce resource as a function of time. Although the specific predictions of resource
availability in “Limits to Growth” lacked accuracy, its basic thesis, that unlimited industrial
growth on a finite planet is impossible, was indisputably correct. Nevertheless the book
was greeted with anger and disbelief by the community of economists, and these emotions
still surface when it is mentioned.

Economic activity is usually divided into two categories, 1) production of goods and
2) provision of services. It is the rate of production of goods that will be limited by the
carrying capacity of the global environment. Services that have no environmental impact
will not be constrained in this way. Thus a smooth transition to a sustainable economy
will involve a shift of a large fraction the work force from the production of goods to the
provision of services.

In his recent popular book “The Rise of the Creative Class” the economist Richard
Florida points out that in a number of prosperous cities, for example Stockholm, a large
fraction of the population is already engaged in what might be called creative work, a type
of work that uses few resources, and produces few waste products, work which develops
knowledge and culture rather than producing material goods. For example, producing
computer software requires few resources and results in few waste products. Thus it is an
activity with a very small ecological footprint.

Similarly, education, research, music, literature and art are all activities that do not
weigh heavily on the carrying capacity of the global environment. Furthermore, cultural
activities lead in a natural way to global cooperation and internationalism, since cultural
achievements are shared by the people of the entire world. Indeed, the shared human
inheritance of culture and knowledge is growing faster than ever before.

Florida sees this as a pattern for the future, and maintains that everyone is capable of
creativity. He visualizes the transition to a sustainable future economy as one in which
a large fraction of the work force moves from industrial jobs to information-related work.
Meanwhile, as Florida acknowledges, industrial workers feel uneasy and threatened by such

trends[™]

“http://www.clubofrome.org/?p=326
http://www.donellameadows.org/wp-content /userfiles/Limits-to-Growth-digital-scan-version.pdf
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Figure 12.12: Aurelio Peccei (1908-1984), main founder of the Club of Rome.
Concerning our present economic system, he wrote: “The only way we have
devised to meet the surging waves of our rampant militarism and consumerism
is to draw increasingly on the natural environment and to exploit, indiscrim-
inately, the most accessible mineral and fuel deposits and all living resources
we can lay our hands on. Such actions irreversibly impoverish our unique,
irreplaceable, world, whose bounty and generosity are not infinite. Even if all
the other adverse situations we find ourselves in today were to be alleviated, in
itself, our high-handed treatment of Nature can bring about our doom.” Pho-
tograph by Koen Suyk/Anefo (Nationaal Archif), CC BY-SA 3.0, Wikimedia
Commons
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Figure 12.13: When a forest is destroyed, topsoil is often lost to erosion. Source:
United Nations.

Biological Carrying capacity and Economics

Classical economists pictured the world as largely empty of human activities. According
to the empty-world picture of economics, the limiting factors in the production of food and
goods are shortages of human capital and labor. The land, forests, fossil fuels, minerals,
oceans filled with fish, and other natural resources upon which human labor and capital
operate, are assumed to be present in such large quantities that they are not limiting
factors. In this picture, there is no naturally-determined upper limit to the total size of the
human economy. It can continue to grow as long as new capital is accumulated, as long as
new labor is provided by population growth, and as long as new technology replaces labor
by automation.

Biology, on the other hand, presents us with a very different picture. Biologists remind
us that if any species, including our own, makes demands on its environment which exceed
the environment’s carrying capacity, the result is a catastrophic collapse both of the en-
vironment and of the population which it supports. Only demands which are within the
carrying capacity are sustainable. For example, there is a limit to regenerative powers of
a forest.

It is possible to continue to cut trees in excess of this limit, but only at the cost of
a loss of forest size, and ultimately the collapse and degradation of the forest. Similarly,
cattle populations may for some time exceed the carrying capacity of grasslands, but the

http://www.donellameadows.org/archives/a-synopsis-limits-to-growth-the-30-year-update/
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ultimate penalty for overgrazing will be degradation or desertification of the land. Thus,
in biology, the concept of the carrying capacity of an environment is extremely important;
but in economic theory this concept has not yet been given the weight which it deserves.

Exponential growth of human population and economic activity have brought us, in
a surprisingly short time, from the empty-world situation to a full-world situation. In
today’s world, we are pressing against the absolute limits of the earth’s carrying capacity,
and further growth carries with it the danger of future collapse.

Full-world economics, the economics of the future, will no longer be able to rely on
industrial growth to give profits to stockbrokers or to solve problems of unemployment or
to alleviate poverty. In the long run, neither the growth of industry nor that of population
is sustainable; and we have now reached or exceeded the sustainable limits.

The limiting factors in economics are no longer the supply of capital or human labor
or even technology. The limiting factors are the rapidly vanishing supplies of petroleum
and metal ores, the forests damaged by acid rain, the diminishing catches from over-fished
oceans, and the cropland degraded by erosion or salination, or lost to agriculture under a
cover of asphalt.

Neoclassical economists have maintained that it is generally possible to substitute man-
made capital for natural resources; but a closer examination shows that there are only very
few cases where this is really practical. (See G.E. Tverberg, “Thoughts on why energy use
and CO, emissions are rising as fast as GDP”, www.ourfiniteworld.com, November 30,
2011.)

The size of the human economy is, of course, the product of two factors the total
number of humans, and the consumption per capita. If we are to achieve a sustainable
global society in the future, a society whose demands are within the carrying capacity of
of the global environment, then both these factors must be reduced.

The responsibility for achieving sustainability is thus evenly divided between the North
and the South: Where there is excessively high consumption per capita, it must be reduced;
and this is primarily the responsibility of the industrialized countries. High birth rates
must also be reduced; and this is primarily the responsibility of the developing countries.
Both of these somewhat painful changes are necessary for sustainability; but both will be
extremely difficult to achieve because of the inertia of institutions, customs and ways of
thought which are deeply embedded in society, in both the North and the South.

Population and food supply

Let us look first at the problem of high birth rates: The recent spread of modern medical
techniques throughout the world has caused death rates to drop sharply; but since social
customs and attitudes are slow to change, birth rates have remained high. As a result,
between 1930 and 2011, the population of the world increased with explosive speed from
two billion to seven billion.

During the last few decades, the number of food-deficit countries has lengthened; and it
now reads almost like a United Nations roster. The food-importing nations are dependent,
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Figure 12.14: Our global food system is broken. Source: Oxfam

almost exclusively, on a single food-exporting region, the grain belt of North America. In
the future, this region may be vulnerable to droughts produced by global warming.

An analysis of the global ratio of population to cropland shows that we probably already
have exceeded the sustainable limit of population through our dependence on petroleum:
Between 1950 and 1982, the use of cheap petroleum-derived fertilizers increased by a factor
of 8, and much of our present agricultural output depends their use. Furthermore, pet-
roleum-derived synthetic fibers have reduced the amount of cropland needed for growing
natural fibers, and petroleum-driven tractors have replaced draft animals which required
cropland for pasturage. Also, petroleum fuels have replaced fuelwood and other fuels de-
rived for biomass. The reverse transition, from fossil fuels back to renewable energy sources,
will require a considerable diversion of land from food production to energy production.

As population increases, the cropland per person will continue to fall, and we will be
forced to make still heavier use of fertilizers to increase output per hectare. Also marginal
land will be used in agriculture, with the probable result that much land will be degraded
through erosion or salination.

Reserves of oil are likely to be exhausted by the middle of this century. Thus there is a
danger that just as global population reaches the unprecedented level of 9 billion or more,
the agricultural base for supporting it may suddenly collapse. The resulting catastrophe,
possibly compounded by war and other disorders, could produce famine and death on a
scale unprecedented in history, a disaster of unimaginable proportions, involving billions
rather than millions of people. The present tragic famine in Africa is to this possible future
disaster what Hiroshima is to the threat of thermonuclear war a tragedy of smaller scale,
whose horrors should be sufficient, if we are wise, to make us take steps to avoid the larger
catastrophe.

At present a child dies from starvation every six seconds. Five million children die from
hunger every year. Over a billion people in today’s world are chronically undernourished.
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Figure 12.15: The Hanno graph used by the United Nations Climate Change
Compendium 2009. Source: wattsupwiththat.com

There is a threat that unless prompt and well-informed action is taken by the interna-
tional community, the tragic loss of life that is already being experienced will increase to
unimaginable proportions.

As glaciers melt in the Himalayas, threatening the summer water supplies of India and
China; as ocean levels rise, drowning the fertile rice-growing river deltas of Asia; as aridity
begins to decrease the harvests of Africa, North America and Europe; as populations grow;
as aquifers are overdrawn; as cropland is lost to desertification and urban growth; and as
energy prices increase, the billion people who now are undernourished but still survive,
might not survive. They might become the victims of a famine whose proportions could
exceed anything that the world has previously experienced.

It is vital for the world to stabilize its population, not only because of the threat of
a catastrophic future famine, but also because rapid population growth is closely linked
with poverty. Today, a large fraction of the world’s people live in near-poverty or absolute
poverty, lacking safe water, sanitation, elementary education, primary health care and
proper nutrition. Governments struggling to solve these problems, and to provide roads,
schools, jobs and medical help for all their citizens, find themselves defeated by the rapid
doubling times of populations. For example, in Liberia, the rate of population growth is
4% per year, which means that the population of Liberia doubles in size every eighteen
years.

Under such circumstances, despite the most ambitious development programs, the in-
frastructure per capita decreases. Also, since new jobs must be found for the new millions
added to the population, the introduction of efficient modern methods in industry and
agriculture aggravates the already-serious problem of unemployment.

Education of women and higher status for women are vitally important measures, not
only for their own sake, but also because in many countries these social reforms have proved
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to be strongly correlated with lower birth rates. Religious leaders who oppose programs
for the education of women and for family planning on “ethical” grounds should think
carefully about the scope and consequences of the catastrophic global famine which will
undoubtedly occur within the next 50 years if population is allowed to increase unchecked.

One of the most important keys to controlling the global population explosion is giv-
ing women better education and equal rights. These goals are desirable for the sake of
increased human happiness, and for the sake of the uniquely life-oriented point of view
which women can give us; but in addition, education and improved status for women have
shown themselves to be closely connected with lowered birth rates.

When women lack education and independent careers outside the home, they can be
forced into the role of baby-producing machines by men who do not share in the drudgery
of cooking, washing and cleaning; but when women have educational, legal, economic,
social and political equality with men, experience has shown that they choose to limit
their families to a moderate size.

Sir Partha Dasgupta of Cambridge University has pointed out that the changes needed
to break the cycle of overpopulation and poverty are all desirable in themselves. Besides
education and higher status for women, they include state-provided social security for old
people, provision of water supplies near to dwellings, provision of health services to all,
abolition of child labor and general economic developmentFE]

Social Values and Levels of Consumption

Let us next turn to the problem of reducing the per-capita consumption in the industrialized
countries. The whole structure of western society seems designed to push its citizens in the
opposite direction, towards ever-increasing levels of consumption. The mass media hold
before us continually the ideal of a personal utopia filled with material goods. Every young
man in a modern industrial society feels that he is a failure unless he fights his way to the
“top”; and in recent years, women too have been drawn into this competition.

Of course not everyone can reach the top; there would not be room for everyone; but
society urges all us to try, and we feel a sense of failure if we do not reach the goal. Thus,
modern life has become a struggle of all against all for power and possessions.

One of the central problems in reducing consumption is that in our present economic
and social theory, consumption has no upper bound; there is no definition of what is
enough; there is no concept of a state where all of the real needs of a person have been
satisfied. In our growth-oriented present-day economics, it is assumed that, no matter how
much a person earns, he or she is always driven by a desire for more.

The phrase “conspicuous consumption” was invented by the Norwegian- American economist
Thorstein Veblen (1857-1929) in order to describe the way in which our society uses eco-
nomic waste as a symbol of social status. In “The Theory of the Leisure Class”, first
published in 1899, Veblen pointed out that it wrong to believe that human economic be-
havior is rational, or that it can be understood in terms of classical economic theory.

Bhttp:/ /www.poverties.org/famine-in-africa.html
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Figure 12.16: The changes needed to break the cycle of overpopulation and
poverty are all desirable in themselves. Besides education and higher status for
women, they include state-provided social security for old people, provision of
water supplies near to dwellings, provision of health services to all, abolition of
child labor, and general economic development. Source: unesco.usmission.gov
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Figure 12.17: FAO, IFAD and WFP joint project “Mainstreaming food loss re-
duction initiatives for smallholders in food deficit areas” aims to improve food
security and income generation through reduction of food losses in food grains
and pulses value chains. Photo: FAO/Alessandra Benedetti

To understand it, Veblen maintained, one might better make use of insights gained from
anthropology, psychology, sociology, and history.

The sensation caused by the publication of Veblen’s book, and the fact that his phrase,
“conspicuous consumption”, has become part of our language, indicate that his theory did
not completely miss its mark. In fact, modern advertisers seem to be following Veblen’s
advice: Realizing that much of the output of our economy will be used for the purpose
of establishing the social status of consumers, advertising agencies hire psychologists to
appeal to the consumer’s longing for a higher social position.

When possessions are used for the purpose of social competition, demand has no natural
upper limit; it is then limited only by the size of the human ego, which, as we know, is
boundless. This would be all to the good if unlimited economic growth were desirable.
But today, when further industrial growth implies future collapse, western society urgently
needs to find new values to replace our worship of power, our restless chase after excitement,
and our admiration of excessive consumption.

The values which we need, both to protect nature from civilization and to protect
civilization from itself, are perhaps not new: Perhaps it would be more correct to say that
we need to rediscover ethical values which once were part of human culture, but which were
lost during the process of industrialization, when technology allowed us to break traditional
environmental constraints.

Our ancestors were hunter-gatherers, living in close contact with nature, and respecting
the laws and limitations of nature. There are many hunter-gatherer cultures existing today,
from whose values and outlook we could learn much. Unfortunately, instead of learning
from them, we often move in with our bulldozers and make it impossible for their way of
life to continue. During the past several decades, for example, approximately one tribe of
South American forest Indians has died out every year. Of the 6000 human languages now
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spoken, it is estimated that half will vanish during the next 50 years.

In some parts of Africa, before cutting down a tree, a man will offer a prayer of apology
to the spirit of the tree, explaining why necessity has driven him to such an act. The
attitude involved in this ritual is something which industrialized society needs to learn, or
relearn. Older cultures have much to teach industrial society because they already have
experience with full-world situation which we are fast approaching.

In a traditional culture, where change is extremely slow, population has an opportunity
to expand to the limits which the traditional way of life allows, so that it reaches an
equilibrium with the environment. For example, in a hunter-gatherer culture, population
has expanded to the limits which can be supported without the introduction of agriculture.
The density of population is, of course, extremely low, but nevertheless it is pressing against
the limits of sustainability. Overhunting or overfishing would endanger the future. Respect
for the environment is thus necessary for the survival of such a culture.

Similarly, in a stable, traditional agricultural society which has reached an equilibrium
with its environment, population is pressing against the limits of sustainability. In such a
culture, one can usually find expressed as a strong ethical principle the rule that the land
must not be degraded, but must be left fertile for the use of future generations.

Today, the whole world seems to be adopting values, fashions, and standards of behavior
presented in the mass media of western society. The unsustainable, power-worshiping,
consumption-oriented values of western society are so strongly propagandized by television,
films and advertising, that they overpower and sweep aside the wisdom of older societies.
This is unfortunate, since besides showing us unsustainable levels of afluence and economic
waste, the western mass media depict values and behavior patterns which are hardly worthy
of imitation. We need to reverse this trend. The industrialized countries must learn from
the values of older traditional cultures. The wisdom of our ancestors, their respect for
nature and their hospitable traditions of sharing, can help us to create a new economic
system founded on social and environmental ethics/T|
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