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INTRODUCTION!

Humanity has reached a critical decade

A new report, published on 14 March, 2021 in the Royal Swedish Academy
of Sciences’ journal Ambio, points out that humanity is hurtling towards
destruction unless we have the collective wisdom to change course quickly.
Here is a link to the article:

https://link.springer.com/article/10.1007 /s13280-021-01544-8

The Ambio article was written as part of the preparation for a meeting of
Nobel Prize winners to discuss the state of the planet. The virtual meeting
was held on April 26-28, 2021.

We must achieve a steady-state economic system

A steady-state economic system is necessary because neither population
growth nor economic growth can continue indefinitely on a finite earth. No
one can maintain that exponential industrial growth is sustainable in the long
run except by refusing to look more than a short distance into the future.

Of course, it is necessary to distinguish between industrial growth, and
growth of culture and knowledge, which can and should continue to grow.
Qualitative improvements in human society are possible and desirable, but
resource-using and pollution-producing industrial growth is reaching its lim-
its, both because of ecological constraints and because of the exhaustion of
petroleum, natural gas and other non-renewable resources, such as metals.
The threat of catastrophic climate change makes it imperative for us to stop
using fossil fuels within very few years.

Entropy is a measure of disorder. Our present economic system is uni-
directional and entropic: Low-entropy resources are converted into high-
entropy waste, a unidirectional process. By contrast, to be sustainable in
the long run, a process must be cyclic, like the growth and regeneration of a
forest.

!This book uses some of my previously published book chapters, but much new material
has been added.



We must decrease economic inequality

In his Apostolic Exhortation, “Evangelii Gaudium” Pope Francis said: “In
our time humanity is experiencing a turning-point in its history, as we can
see from the advances being made in so many fields. We can only praise the
steps being taken to improve people’s welfare in areas such as health care,
education and communications. At the same time we have to remember
that the majority of our contemporaries are barely living from day to day,
with dire consequences. A number of diseases are spreading. The hearts of
many people are gripped by fear and desperation, even in the so-called rich
countries. The joy of living frequently fades, lack of respect for others and
violence are on the rise, and inequality is increasingly evident. It is a struggle
to live and, often, to live with precious little dignity.

“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. How
can it be that it is not a news item when an elderly homeless person dies of
exposure, but it is news when the stock market loses two points? This is a
case of exclusion.

“Can we continue to stand by when food is thrown away while people
are starving? This is a case of inequality. Today everything comes under
the laws of competition and the survival of the fittest, where the powerful
feed upon the powerless. As a consequence, masses of people find themselves
excluded and marginalized: without work, without possibilities, without any
means of escape.”

The social epidemiologist Prof. Richard Wilkinson, has documented the
ways in which societies with less economic inequality do better than more
unequal societies in a number of areas, including increased rates of life ex-
pectancy, mathematical performance, literacy, trust, social mobility, together
with decreased rates of infant mortality, homicides, imprisonment, teenage
births, obesity and mental illness, as well as drug and alcohol addiction.

We must also remember that according to the economist John A. Hobson,
the basic problem that led to imperialism was an excessively unequal distri-
bution of incomes in the industrialized countries. The result of this unequal
distribution was that neither the rich nor the poor could buy back the total
output of their society. The incomes of the poor were insufficient, and rich
were too few in number. Thus governments were forced to look for markets
in the less developed parts of the world.



We must break the power of corporate greed

When the United Nations was established in 1945, the purpose of the or-
ganization was to abolish the institution of war. This goal was built into
many of the articles of the UN Charter. Accordingly, throughout the world,
many War Departments were renamed and became Departments of Defense.
But the very name is a lie. In an age of nuclear threats and counter-threats,
populations are by no means protected. Ordinary citizens are just hostages
in a game for power and money. It is all about greed.

Why is war continually threatened? Why is Russia threatened? Why is
war with Iran threatened? Why fan the flames of conflict with China? Is
it to “protect” civilians? Absolutely not! In a thermonuclear war, hundreds
of millions of civilians would die horribly everywhere in the world, also in
neutral countries. What is really being protected are the profits of arms
manufacturers. As long as there are tensions; as long as there is a threat of
war, military budgets are safe; and the profits of arms makers are safe. The
people in several “democracies”, for example the United States, do not rule
at the moment. Greed rules.

As Professor Noam Chomsky has pointed out, greed and lack of ethics
are built into the structure of corporations. By law, the Chief Executive
Officer of a corporation must be entirely motivated by the collective greed
of the stockholders. He must maximize profits. If the CEO abandons this
single-minded chase after corporate profits for ethical reasons, or for the sake
of humanity or the biosphere or the future, he (or she) must, by law, be fired
and replaced.

We must leave fossil fuels in the ground

The threat of catastrophic climate change requires prompt and dedicated
action by the global community. Unless we very quickly make the transition
from fossil fuels to 100% renewable energy, we will reach a tipping point after
which uncontrollable feedback loops could take over, leading to a human-
caused 6th geological extinction event. This might even be comparable to
the Permian-Triassic event, during which 96% of all marine species and 70%
of terrestrial vertebrates became extinct.

Arctic sea-ice is melting at an increasingly rapid rate, because of several
feedback loops. One of these feedback loops, called the albedo effect, is due
to the fact that white snow-covered sea-ice in the Arctic reflects sunlight,



while dark water absorbs it, raising the temperature and leading to more
melting.

Another feedback loop is due to the fact that rising temperatures mean
that more water is evaporated. The water vapor in the atmosphere acts like
a greenhouse gas, and raises the temperature still further.

If we consider long-term effects, by far the most dangerous of the feedback
loops is the melting of methane hydrate crystals and the release of methane
into the atmosphere, where its effects as a greenhouse gas are roughly twenty
times great as those of CO2.

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 which currently exist on ocean
floors. However, if the temperature rises, the crystals become unstable, and
methane gas bubbles up to the surface.

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

Hope for the future comes from the exponential growth of renewable
energy. Governments and banks must aid this growth, and they must end
the support that they give to fossil fuel corporations.

Ecological Economics

In the future, ecology must be incorporated into economic theory. The hu-
man economy is a part of the global environment, rather than the reverse.
Human society cannot prosper while the environment suffers. Economists
must acknowledge this fact. We need a new economic system, one that has
both a social conscience and an ecological conscience.

Our Planet, Our Future. An Urgent Call to Action

Here is a link to the full statement, signed by 126 Nobel Laureates and other

experts:
https://www.nationalacademies.org/news/2021/04/nobel-prize-laureates-

and-other-experts-issue-urgent-call-for-action-after-our-planet-our-future-summit
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Chapter 1

THE SCIENTISTS’ WARNING

1.1 Humanity has reached a critical decade

A new report, published on 14 March, 2021 in the Royal Swedish Academy of Sciences’
journal Ambio, points out that humanity is hurtling towards destruction unless we have
the collective wisdom to change course quickly. Here is a link to the article:

https://link.springer.com/article/10.1007 /s13280-021-01544-8

The Ambio article was written as part of the preparation for a meeting of Nobel Prize
winners to discuss the state of the planet. The virtual meeting was held on April 26-28,
2021.

1.2 We must achieve a steady-state economic system

A steady-state economic system is necessary because neither population growth nor eco-
nomic growth can continue indefinitely on a finite earth. No one can maintain that ex-
ponential industrial growth is sustainable in the long run except by refusing to look more
than a short distance into the future.

Of course, it is necessary to distinguish between industrial growth, and growth of cul-
ture and knowledge, which can and should continue to grow. Qualitative improvements
in human society are possible and desirable, but resource-using and pollution-producing
industrial growth is reaching its limits, both because of ecological constraints and because
of the exhaustion of petroleum, natural gas and other non-renewable resources, such as
metals. The threat of catastrophic climate change makes it imperative for us to stop using
fossil fuels within very few years.

Entropy is a measure of disorder. Our present economic system is unidirectional and
entropic: Low-entropy resources are converted into high-entropy waste, a unidirectional
process. By contrast, to be sustainable in the long run, a process must be cyclic, like the
growth and regeneration of a forest.

11



12 A CRITICAL DECADE

1.3 We must decrease economic inequality

In his Apostolic Exhortation, “Evangelii Gaudium” Pope Francis said: “In our time hu-
manity is experiencing a turning-point in its history, as we can see from the advances being
made in so many fields. We can only praise the steps being taken to improve people’s wel-
fare in areas such as health care, education and communications. At the same time we have
to remember that the majority of our contemporaries are barely living from day to day,
with dire consequences. A number of diseases are spreading. The hearts of many people
are gripped by fear and desperation, even in the so-called rich countries. The joy of living
frequently fades, lack of respect for others and violence are on the rise, and inequality is
increasingly evident. It is a struggle to live and, often, to live with precious little dignity.

“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. How can it be that it is not a news item
when an elderly homeless person dies of exposure, but it is news when the stock market
loses two points? This is a case of exclusion.

“Can we continue to stand by when food is thrown away while people are starving? This
is a case of inequality. Today everything comes under the laws of competition and the sur-
vival of the fittest, where the powerful feed upon the powerless. As a consequence, masses
of people find themselves excluded and marginalized: without work, without possibilities,
without any means of escape.”

The social epidemiologist Prof. Richard Wilkinson, has documented the ways in which
societies with less economic inequality do better than more unequal societies in a number
of areas, including increased rates of life expectancy, mathematical performance, literacy,
trust, social mobility, together with decreased rates of infant mortality, homicides, impris-
onment, teenage births, obesity and mental illness, as well as drug and alcohol addiction.

We must also remember that according to the economist John A. Hobson, the basic
problem that led to imperialism was an excessively unequal distribution of incomes in the
industrialized countries. The result of this unequal distribution was that neither the rich
nor the poor could buy back the total output of their society. The incomes of the poor
were insufficient, and rich were too few in number. Thus governments were forced to look
for markets in the less developed parts of the world.

1.4 We must break the power of corporate greed

When the United Nations was established in 1945, the purpose of the organization was
to abolish the institution of war. This goal was built into many of the articles of the UN
Charter. Accordingly, throughout the world, many War Departments were renamed and
became Departments of Defense. But the very name is a lie. In an age of nuclear threats
and counter-threats, populations are by no means protected. Ordinary citizens are just
hostages in a game for power and money. It is all about greed.
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Why is war continually threatened? Why is Russia threatened? Why is war with
Iran threatened? Why fan the flames of conflict with China? Is it to “protect” civilians?
Absolutely not! In a thermonuclear war, hundreds of millions of civilians would die horribly
everywhere in the world, also in neutral countries. What is really being protected are the
profits of arms manufacturers. As long as there are tensions; as long as there is a threat
of war, military budgets are safe; and the profits of arms makers are safe. The people in
several “democracies”, for example the United States, do not rule at the moment. Greed
rules.

As Professor Noam Chomsky has pointed out, greed and lack of ethics are built into
the structure of corporations. By law, the Chief Executive Officer of a corporation must be
entirely motivated by the collective greed of the stockholders. He must maximize profits.
If the CEO abandons this single-minded chase after corporate profits for ethical reasons,
or for the sake of humanity or the biosphere or the future, he (or she) must, by law, be
fired and replaced.

1.5 We must leave fossil fuels in the ground

The threat of catastrophic climate change requires prompt and dedicated action by the
global community. Unless we very quickly make the transition from fossil fuels to 100%
renewable energy, we will reach a tipping point after which uncontrollable feedback loops
could take over, leading to a human-caused 6th geological extinction event. This might
even be comparable to the Permian-Triassic event, during which 96% of all marine species
and 70% of terrestrial vertebrates became extinct.

Arctic sea-ice is melting at an increasingly rapid rate, because of several feedback loops.
One of these feedback loops, called the albedo effect, is due to the fact that white snow-
covered sea-ice in the Arctic reflects sunlight, while dark water absorbs it, raising the
temperature and leading to more melting.

Another feedback loop is due to the fact that rising temperatures mean that more water
is evaporated. The water vapor in the atmosphere acts like a greenhouse gas, and raises
the temperature still further.

If we consider long-term effects, by far the most dangerous of the feedback loops is
the melting of methane hydrate crystals and the release of methane into the atmosphere,
where its effects as a greenhouse gas are roughly twenty times great as those of CO2.

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 which currently exist on ocean floors. However, if the temperature rises, the
crystals become unstable, and methane gas bubbles up to the surface.

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

Hope for the future comes from the exponential growth of renewable energy. Govern-
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ments and banks must aid this growth, and they must end the support that they give to
fossil fuel corporations.

1.6 Ecological Economics

In the future, ecology must be incorporated into economic theory. The human economy is
a part of the global environment, rather than the reverse. Human society cannot prosper
while the environment suffers. Economists must acknowledge this fact. We need a new
economic system, one that has both a social conscience and an ecological conscience.

1.7 Owur Planet, Our Future. An Urgent Call to Ac-
tion

Nobel Prize Laureates and Other Experts Issue Urgent Call for
Action After Our Planet, Our Future Summit

This statement was inspired by the discussions at the 2021 Nobel Prize Summit, issued by
the Steering Committee and co-signed by 126 Nobel Laureates and experts.
Below is the full text[]

Preamble

The Nobel Prizes were created to honor advances of “the greatest benefit to hu-
mankind.” They celebrate successes that have helped build a safe, prosperous,
and peaceful world, the foundation of which is scientific reason.

“Science is at the base of all the progress that lightens the burden of life
and lessens its suffering.” Marie Curie (Nobel Laureate 1903 and 1911)

Science is a global common good on a quest for truth, knowledge, and inno-
vation toward a better life. Now, humankind faces new challenges at unprece-
dented scale. The first Nobel Prize Summit comes amid a global pandemic,
amid a crisis of inequality, amid an ecological crisis, amid a climate crisis,
and amid an information crisis. These supranational crises are interlinked and
threaten the enormous gains we have made in human progress. It is particu-
larly concerning that the parts of the world projected to experience many of
the compounding negative effects from global changes are also home to many
of the world’s poorest communities, and to indigenous peoples. The summit
also comes amid unprecedented urbanization rates and on the cusp of techno-
logical disruption from digitalization, artificial intelligence, ubiquitous sensing

Thttps://www.nationalacademies.org/news/2021/04 /nobel-prize-laureates-and-other-experts-issue-
urgent-call-for-action-after-our-planet-our-future-summit
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and biotechnology and nanotechnology that may transform all aspects of our
lives in coming decade.

“We have never had to deal with problems of the scale facing today’s globally
interconnected society. No one knows for sure what will work, so it is important
to build a system that can evolve and adapt rapidly.” Elinor Ostrom (Nobel
Laureate 2009)

The summit has been convened to promote a transformation to global sus-
tainability for human prosperity and equity. Time is the natural resource in
shortest supply. The next decade is crucial: Global greenhouse gas emissions
need to be cut by half and destruction of nature halted and reversed. An essen-
tial foundation for this transformation is to address destabilizing inequalities
in the world. Without transformational action this decade, humanity is taking
colossal risks with our common future. Societies risk large-scale, irreversible
changes to Earth’s biosphere and our lives as part of it.

“A new type of thinking is essential if mankind is to survive and move
toward higher levels.” Albert Einstein (Nobel Laureate 1921)

We need to reinvent our relationship with planet Earth. The future of all
life on this planet, humans and our societies included, requires us to become
effective stewards of the global commons - the climate, ice, land, ocean, fresh-
water, forests, soils, and rich diversity of life that regulate the state of the
planet, and combine to create a unique and harmonious life-support system.
There is now an existential need to build economies and societies that support
Earth system harmony rather than disrupt it.

Our Planet

“It seems appropriate to assign the term Anthropocene to the present.” Paul
Crutzen (Nobel Laureate 1995)

Geologists call the last 12,000 years the Holocene epoch. A remarkable fea-
ture of this period has been relative Earth-system stability. But the stability
of the Holocene is behind us now. Human societies are now the prime driver of
change in Earth’s living sphere - the biosphere. The fate of the biosphere and
human societies embedded within it is now deeply intertwined and evolving
together. Earth has entered a new geological epoch, the Anthropocene. Evi-
dence points to the 1950s as the onset of the Anthropocene - a single human
lifetime ago. The Anthropocene epoch is more likely to be characterized by
speed, scale, and shock at global levels.

Planetary health

The health of nature, our planet, and people is tightly connected. Pandemic
risk is one of many global health risks in the Anthropocene. The risks of pan-
demics are now greater due to destruction of natural habitats, highly networked
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societies, and misinformation.

The COVID-19 pandemic is the greatest global shock since the Second
World War. It has caused immense suffering and hardship. The scientific
response in the face of catastrophe, from detection to vaccine development,
has been robust and effective. There is much to applaud. However, there have
been clear failings. The poorest and most marginalized in societies remain the
most vulnerable. The scale of this catastrophe could have been greatly reduced
through preventive measures, greater openness, early detection systems, and
faster emergency responses.

Reducing risk of zoonotic disease like COVID-19 requires a multi-pronged
approach recognizing “one health” - the intimate connections between human
health and the health of other animals and the environment. Rapid urban-
ization, agricultural intensification, overexploitation, and habitat loss of large
wildlife all promote the abundance of small mammals, such as rodents. Ad-
ditionally, these land-use changes lead animals to shift their activities from
natural ecosystems to farmlands, urban parks, and other human-dominated
areas, greatly increasing contact with people and the risk of disease transmis-
sion.

The global commons

Global heating and habitat loss amount to nothing less than a vast and uncon-
trolled experiment on Earth’s life-support system. Multiple lines of evidence
now show that, for the first time in our existence, our actions are destabilizing
critical parts of the Earth system that determine the state of the planet.

For 3 million years, global mean temperature increases have not exceeded
2°C of global warming, yet that is what is in prospect within this century.
We are on a path that has taken us to 1.2°C warming so far - the warmest
temperature on Earth since we left the last ice age some 20,000 years ago, and
which will take us to > 3°C warming in 80 years.

At the same time, we are losing Earth resilience, having transformed half
of Earth’s land outside of the ice sheets, largely through farming expansion.
Of an estimated 8 million species on Earth, about 1 million are under threat.
Since the 1970s, there has been an estimated 68% decline in the populations
of vertebrate species.

Inequality

“The only sustainable prosperity is shared prosperity.” Joseph Stieglitz (Nobel
Laureate 2001)

While all in societies contribute to economic growth, the wealthy in most
societies disproportionately take the largest share of this growing wealth. This
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trend has become more pronounced in recent decades. In highly unequal so-
cieties, with wide disparities in areas such as health care and education, the
poorest are more likely to remain trapped in poverty across several generations.

More equal societies tend to score highly on metrics of well-being and hap-
piness. Reducing inequality raises social capital. There is a greater sense of
community and more trust in government. These factors make it easier to
make collective, long-term decisions. Humanity’s future depends on the ability
to make long-term, collective decisions to navigate the Anthropocene.

The COVID-19 pandemic, the largest economic calamity since the Great
Depression, is expected to worsen inequality at a moment when inequality is
having a clear destabilizing political impact in many countries. Climate change
is expected to further exacerbate inequality. Already, the poorest, often living
in vulnerable communities, are hit hardest by the impacts of climate, and live
with the damaging health impacts of energy systems, for example air pollution.
Furthermore, although urbanization has brought many societal benefits, it is
also exacerbating existing, and creating new, inequities.

It is an inescapable conclusion that inequality and global sustainability chal-
lenges are deeply linked. Reducing inequality will positively impact collective
decision-making.

Technology

The accelerating technological revolution - including information technology,
artificial intelligence, and synthetic biology - will impact inequality, jobs, and
entire economies, with disruptive consequences. On aggregate, technological
advancements so far have accelerated us down the path toward destabilizing
the planet. Without guidance, technological evolution is unlikely to lead to
transformations toward sustainability. It will be critical to guide the tech-
nological revolution deliberately and strategically in the coming decades to
support societal goals.

Acknowledging urgency and embracing complexity

The future habitability of Earth for human societies depends on the collective
actions humanity takes now. There is rising evidence that this is a decisive
decade (2020-2030). Loss of nature must be stopped and deep inequality coun-
teracted. Global emissions of greenhouse gases need to be cut by half in the
decade of 2021-2030. This alone requires collective governance of the global
commons - all the living and non-living systems on Earth that societies use
but that also regulate the state of the planet - for the sake of all people in the
future.
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On top of the urgency, we must embrace complexity. Humanity faces rising
network risks and cascading risks as human and technological networks grow.
The 2020/2021 pandemic was a health shock that quickly cascaded into eco-
nomic shocks. We must recognize that surprise is the new normal and manage
for complexity and emergent behavior.

Our Future

A decade of action

Time is running out to prevent irreversible changes. Ice sheets are approaching
tipping points - parts of the Antarctic ice sheet may have already crossed
irreversible tipping points. The circulation of heat in the North Atlantic is
unequivocally slowing down due to accelerated ice melt. This may further
affect monsoons and the stability of major parts of Antarctica. Rainforests,
permafrost, and coral reefs are also approaching tipping points. The remaining
carbon budget for a 67% probability of not exceeding 1.5°C global warming will
be exhausted before 2030. At the same time, every week until 2050, the urban
population will increase by about 1.3 million, requiring new buildings and
roads, water and sanitation facilities, and energy and transport systems. The
construction and operation of these infrastructure projects will be energy and
emissions intensive unless major changes are made in how they are designed
and implemented.

In 2021, major summits will generate political and societal momentum for
action on climate, biodiversity, food systems, desertification, and the ocean. In
2022, the Stockholm+50 event marks the 50th anniversary of the first Earth
Summit. This is an important opportunity to reflect on progress to meet the
United Nations Sustainable Development Goals (SDGs), due to be completed
by 2030. Yet a disconnect exists between the urgency indicated by the empirical
evidence and the response from electoral politics: The world is turning too
slowly.

Planetary stewardship

“We must break down the walls that have previously kept science and the public
apart and that have encouraged distrust and ignorance to spread unchecked.
If anything prevents human beings from rising to the current challenge, it will
be these barriers.” Jennifer Doudna (Nobel Laureate 2020)

Effective planetary stewardship requires updating our Holocene mindset.
We must act on the urgency, the scale, and the interconnectivity between us
and our home, planet Earth. More than anything, planetary stewardship will
be facilitated by enhancing social capital - building trust within societies and
between societies.
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The question at a global systems level today is not whether humanity will
transition away from fossil fuels. The question is: Will we do it fast enough?
Solutions, from electric mobility to zero-carbon energy carriers and sustainable
food systems, are today often following exponential curves of advancement and
adoption. How do we lock this in? The following seven proposals provide a
foundation for effective planetary stewardship.

e POLICY: Complement GDP as a metric of economic success with mea-
sures of true well-being of people and nature. Recognize that increas-
ing disparities between rich and poor feed resentment and distrust, un-
dermining the social contract necessary for difficult, long-term collective
decision-making. Recognize that the deteriorating resilience of ecosystems
undermines the future of humanity on Earth.

e MISSION-DRIVEN INNOVATION: Economic dynamism is needed for
rapid transformation. Governments have been at the forefront of funding
transformational innovation in the last 100 years. The scale of today’s
challenges will require large-scale collaboration between researchers, gov-
ernment, and business - with a focus on global sustainability.

e EDUCATION: Education at all ages should include a strong emphasis on
the nature of evidence, the scientific method, and scientific consensus to
ensure future populations have the grounding necessary to drive political
and economic change. Universities should embed concepts of planetary
stewardship in all curricula as a matter of urgency. In a transformative,
turbulent century, we should invest in life-long learning, and fact-based
worldviews.

o INFORMATION TECHNOLOGY: Special interest groups and highly par-
tisan media can amplify misinformation and accelerate its spread through
social media and other digital means of communication. In this way, these
technologies can be deployed to frustrate a common purpose and erode
public trust. Societies must urgently act to counter the industrialization
of misinformation and find ways to enhance global communication systems
in the service of sustainable futures.

e FINANCE AND BUSINESS: Investors and companies must adopt princi-
ples of recirculation and regeneration of materials and apply science-based
targets for all global commons and essential ecosystem services. Economic,
environmental, and social externalities should be fairly priced.

e SCIENTIFIC COLLABORATION: Greater investment is needed in inter-

national networks of scientific institutions to allow sustained collaboration
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on interdisciplinary science for global sustainability as well as transdisci-
plinary science that integrates diverse knowledge systems, including local,
indigenous, and traditional knowledge.

e KNOWLEDGE: The pandemic has demonstrated the value of basic re-
search to policymakers and the public. Commitment to sustained invest-
ment in basic research is essential. In addition, we must develop new
business models for the free sharing of all scientific knowledge.

Conclusion

Global sustainability offers the only viable path to human safety, equity, health,
and progress. Humanity is waking up late to the challenges and opportunities of
active planetary stewardship. But we are waking up. Long-term, scientifically
based decision-making is always at a disadvantage in the contest with the needs
of the present. Politicians and scientists must work together to bridge the
divide between expert evidence, short-term politics, and the survival of all life
on this planet in the Anthropocene epoch. The long-term potential of humanity
depends upon our ability today to value our common future. Ultimately, this
means valuing the resilience of societies and the resilience of Earth’s biosphere.
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Chapter 2

OTHER WARNING VOICES

2.1 Guterres warns world leaders

Below are excerpts from an article by Margaret Besheer entitled Guterres Warns World
Leaders They Are Losing Battle Against Climate Changd}

UNITED NATIONS - U.N. Secretary-General Antonio Guterres said at the
annual meeting of the General Assembly the world is losing the battle against
climate change but that there is still time to reverse the effects of the global
phenomenon.

“We are seeing unprecedented temperatures, unrelenting storms and unde-
niable science,” Guterres said. “The world is starting to move - not fast enough
but in the right direction - away from fossil fuels and towards the opportunities
of the green economy.”

Guterres said solutions to what he now calls a “climate crisis” were discussed
at the U.N.’s Climate Action Summit on Monday. He noted the need for world
leaders to “scale up” the solutions to “keep temperature rise to 1.5 degrees and
reach carbon neutrality by 2050.”

Guterres has called for the phasing out of fossil fuels and an end to construc-
tion of new coal power plants. He has also said it is time to end subsidies to the
fossil fuel industry and shift taxes from salaries to carbon - taxing pollution,
not people.

Guterres was the first in a series of world leaders involved in some of the
most high profile geopolitical issues to speak on the first day of the U.N. Gen-
eral Assembly in New York...

After opening remarks from Guterres, those gathered for the annual meeting
also heard from a group that included U.S. President Donald Trump, Turkish
President Recep Tayyip Erdogan, Korean President Moon Jae-in and French

Thttps://www.voanews.com/usa/guterres-warns-world-leaders-they-are-losing-battle-against-climate-
change
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Reuters

Figure 2.1: United Nations Secretary General Antonio Guterres addressing the
UN General Assembly on September24, 2019.

President Emmanuel Macron.

The addresses came a day after Swedish teen activist Greta Thunberg
scolded world leaders at a U.N. summit calling for climate action, saying peo-
ple are suffering and dying from the effects of global warming and that all the
leaders have are empty words.

“We are in [the] beginning of a mass extinction and all you can talk about is
money,” said Thunberg, who ignited a youth movement with her Friday school
strikes for climate action.

She said the science has been clear for 30 years, and still they are not doing
enough.

“You are failing us! But the young people are starting to understand your
betrayal,” Thunberg said in a voice filled with emotion. “The eyes of all future
generations are upon you. And if you choose to fail us, I say we will never
forgive you.”

The 16-year-old warned the more than 60 presidents and prime ministers
gathered in the General Assembly hall for the summit that the youth would
not let them “get away with this.” She said they draw the line here and now
and ”change is coming,” whether they like it or not.

“Is it common sense to build ever more coal plants that are choking our
future?” the secretary-general asked. “Is it common sense to reward pollution
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Figure 2.2: Swedish climate activist Greta Thunberg speaks with other child
petitioners from 12 countries who presented a landmark complaint to protest
the lack of government action on the climate crisis during a press conference
in New York, Sept. 23, 2019.



48 A CRITICAL DECADE

Figure 2.3: Germany’s Chancellor Angela Merkel addresses the Climate Action
Summit in the United Nations General Assembly, at U.N. headquarters, Sept.
23, 2019.
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that kills millions with dirty air and makes it dangerous for people in cities
around the world to sometimes even venture out of their homes?”

India, which has one of the world’s highest levels of air pollution, said it
would increase its renewable energy capacity to 175 gigawatts by 2022. Prime
Minister Narendra Modi highlighted his country’s expansion into solar energy.

German Chancellor Angela Merkel, in a rare U.N. appearance, pledged that
her country would reduce its carbon emissions by 2030 by 55% compared to
its 1990 emissions. She said Germany would be carbon neutral by 2050.

“In 2030 we want to get two-thirds of our energy from renewables,” Merkel
said. “In 2022, we will phase out the last of our nuclear power plants, and at
latest, in 2038, we will phase out coal.”...

The U.N. released a report ahead of the summit compiled by the World
Meteorological Organization showing there has been an acceleration in carbon
pollution, sea-level rise, warming global temperatures, and shrinking ice sheets.

It warns that the average global temperature for the period of 2015 through
the end of 2019 is on pace to be the “warmest of any equivalent period on
record” at 1.1 degrees Celsius above pre-industrial levels.

The 2015 Paris Climate Agreement, which has been ratified by 186 nations,
calls for actions to prevent global temperatures from surpassing 2 degrees, and
ideally remain within 1.5 degrees by cutting greenhouse gas emissions. One of
the world’s biggest emitters - the United States - announced under President
Trump that it would leave the pact. The U.S. decision has not stopped climate
action at the state, local and private sector levels.

These are the steps that Mr Guterres demanded from the nations of the world:

e Put a price on carbon
e Phase out fossil fuel finance and end fossil fuel subsidies
e Shift the tax burden from income to carbon, and from tax payers to polluters

e Integrate the goal of carbon neutrality (a similar concept to net zero) into all economic
and fiscal policies and decisions

e Help those around the world who are already facing the dire impacts of climate
change

2.2 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
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W. Bush in a controversial election whose outcome was finally decided by the US Supreme
Court?l

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 Truth} 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
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

2Many people believe that Al Gore won the election.
3https:/ /www.youtube.com /watch?v=I-SV13UQXdk
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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, CO2 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.

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
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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.

2.3 Climate change denial in the mass media

The Wikipedia article on climate change denial describes it with the following words:
“Although scientific opinion on climate change is that human activity is extremely likely
to be the primary driver of climate change, the politics of global warming have been
affected by climate change denial, hindering efforts to prevent climate change and adapt
to the warming climate. Those promoting denial commonly use rhetorical tactics to give
the appearance of a scientific controversy where there is none.”

It is not surprising that the fossil fuel industry supports, on a vast scale, politicians
and mass media that deny the reality of climate change. The amounts of money at stake
are vast. If catastrophic climate change is to be avoided, coal, oil and natural gas “assets”
worth trillions of dollars must be left in the ground. Giant fossil fuel corporations are
desperately attempting to turn these “assets’ into cash.

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 Guardian’}

No one is coming to save us. Mass civil disobedience is essential to force a
political response.

4https://www.youtube.com /watch?v=1-SV13UQXdk
Shttps://www.theguardian.com/commentisfree/2019/apr /15 /rebellion-prevent-ecological-apocalypse-
civil-disobedience



2.3. CLIMATE CHANGE DENIAL IN THE MASS MEDIA

63
- ;1-1 ;

iy

3. AR i
; +He who has the

e

23

Figure 2.4: Network administrators have noticed that programs about climate
change often have low viewer ratings. Since they see delivering high viewer
ratings to their advertisers as their primary duty, these executives seldom
allow programs dealing with the danger of catastrophic climate change. The
duty to save the earth from environmental catastrophe is neglected for the sake
of money. As Al Gore said, “Instead of having a well-informed electorate, we

have a well-amused audience”.
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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 Delayl}

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
when it could do the most damage.

Despite the urgent need to reduce greenhouse gas emissions globally if we

Shttps://countercurrents.org/2019/05/03 /neoliberalism-solution-aversion-implicatory-denial-and-
predatory-delay-bill-henderson/
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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...

2.4 Showing unsustainable lifestyles in the mass me-
dia

Television and other mass media contribute indirectly to climate change denial by showing
unsustainable lifestyles. Television dramas show the ubiquitous use of gasoline-powered
automobiles and highways crowded with them. just as though there did not exist an
urgent need to transform our transportation systems. Motor racing is shown. A program
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called “Top Gear” tells viewers about the desirability of various automobiles. In general,
cyclists are not shown. In television dramas, the protagonists fly to various parts of the
world for their holidays. The need for small local self-sustaining communities is not shown.

Advertisements in the mass media urge us to consume more, to fly, to purchase large
houses, and to buy gasoline-driven automobiles, just as though such behavior ought to be
the norm. Such norms are leading us towards environmental disaster.

2.5 Alternative media

Luckily, the mass media do not have a complete monopoly on public information. With
a little effort, citizens who are concerned about the future can find alternative media.
These include a large number if independent on-line news services that are supported by
subscriber donations rather than by corporate sponsors. YouTube videos also represent an
extremely important source of public information.
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2.6 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 Iowa 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

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.
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Figure 2.5: Prof. James Hansen

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.

2.7 350.org

2.8 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):
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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
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
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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.

2.9 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
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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
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
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Figure 2.6: 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”.



2.10. ALEXANDRIA OCASIO-CORTEZ 63

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.)

2.10 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
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
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Figure 2.7: 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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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
Committee on the Climate Crisis, headed by long-standing Florida Congressmember Kathy
Castor. But the committee is far weaker than what backers of a Green New Deal had
envisioned. 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 2.8: 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 2.9: 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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2.11 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.
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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
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
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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 yearﬁ

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.

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 CO, 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

8http://www.commondreams.org/news/2015/08,/04/global-glaciers-melting-three-times-rate-20th-
century

9N. Shakhova et al., Methane release on the Arctic East Siberian shelf , Geophysical Research Abstracts,
Vol.9, 01071, 2007

0Proc Natl Acad Sci U S A. 2000 Feb 15; 97(4): 1331-1334. PMCID: PMC34297
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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.”

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+.”['] 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

Hhttp: / /news.nationalgeographic.com/2017/07 /sea-level-rise-flood-global-warming-science/
L2http:/ /www.ucsusa.org/sites/default /files/attach /2017/07 /when-rising-seas-hit-home-full-report.pdf
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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.

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.
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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
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 Re-
search [ “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

13Volumes 80-81, January 2012, Pages 14.20
Yhttps:/ /www.pik-potsdam.de/news/press-releases/archive/2012 /gronlands-eismassen-konnten-
komplett-schmelzen-bei-1-6-grad-globaler-erwarmung
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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.
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
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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.

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 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

15 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).
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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{:ér], “Across the American west, the area burned
each year has increased significantly over the past several decades, a trend that scientists
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 Changﬂ
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

Yhttp: / /www.nature.com/news/forest-fires-burn-out-1.11424
170Other 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 2.10: Indigenous people marching in defense of Mother Earth.

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,
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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Figure 2.11: 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 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.

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 [

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

8http://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
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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.ﬂ

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
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 cheaper@

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://www.fredsakademiet.dk/library /need.pdf

20http:/ /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 2.12: An indigenous girl from South America advocating action to prevent
environmental destruction and climate change.

Figure 2.13: Native peoples defending nature.
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Figure 2.14: Concentrations of the most important greenhouse gasses plotted as
functions of time.

Figure 2.15: Historical and predicted global temperatures.
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Figure 2.16: Some of the feedback loops involved in climate change.

Figure 2.17: Climate change will produce severe droughts in regions that today
produce much of the world’s food.
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Figure 2.18: Rising sea levels are already affecting vulnerable parts of the world.
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2.12 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.
She married Avi Lewis, a well-connected progressive film-maker and television personality
with whom she now collaborates.

Naomi Klein’s books and films

e No Logo, 1999:

e Fences and Windows, 2002:

e The Take, 2004:

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

e This Changes Fverything: Capitalism vs. the Climate, 2014:

e 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 Fi