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Prelude: My Life in Atmospheric CO2 and Global Population

- 312 ppm/2.637 billion people: Birth

-+ 320 ppm/3.420 billion people: Started as Carpenter
-+ 331 ppm/3.942 billion people: Started at university
-+ 338 ppm/4.304 billion people: Diploma

+ 350 ppm/5.201 billion people: PhD

-+ 373 ppm/6.319 billion people: Married

-+ 395 ppm/7.092 billion people: Started current job

- 425 ppm/8.252 billion people: Today

My “age” in COz increase: 113 ppm.
Increase in CO2 over the last 20,000 before industrialization: 120 ppm.

The increase in my life-time was 300 times taster than on average during
the pre-industrial 20,000 years

There has never been a time like this in Earth history!
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Planetary Physiology:

LIFE SUPPORT
A Life-Support System for many species SYSTEM

Flows in the Earth System determine the “Health
of the Planet”
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' MADE OUR WORLD ... the steam engine ... transformed western Eurasia overnight...

.. the resulting radical transformation of the Earth’s surface and
biosphere ... was only made possible by this half-billion years of

T h a St o r y photosynthetic energy (stored in fossil fuels) ...
of C02

.. the resulting supereruption of carbon dioxide can be
compared only with a few terrifying chapters in geologic history

.. these kinds of transient derangements of the carbon cycle ...
have reliably resulted in mass extinction.

I s t h e ... the future of the planet’s life-supporting global carbon cycle is
? now governed ... by economic and geopolitical systems.
.. wisdom of the institutions that govern human affairs ...

s t O r y O f determine not only our fate on this planet, but most other life on
“MOVING AND Earth.

MAGISTERIAL.
—DAVID WALLACE-WELLS

Human society is still hopelessly embedded in, and structured

E by, these planetary flows of energy and material. They have been
ve r y t h ' n g merely rerouted through ... the most energetic, voracious organism

in Earth history, with the fog of CO2 encircling the world as a
testament to this unprecedented new metabolism.

PETER BRANNEN
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1.97 W/m?*

Why is “global warming™ (of the atmosphere) so slow?
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The Earth system is storing far more heat (energy) than what the rising air temperature indicates
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Why is “global warming” (of the atmosphere) so slow?
More than 95% of the additional energy is absorbed by the ocean

VWater has 3300 times the volumetric heat capacity of air
Heating the ocean takes a long time ...
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The Earth system is storing far more heat (energy) than what the rising air temperature indicates

Why is “global warming” (of the atmosphere) so slow?
More than 95% of the additional energy is absorbed by the ocean
VWater has 3300 times the volumetric heat capacity of air
Heating the ocean takes a long time ...
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1980 1990 2000 2010
SOURCE: IPCC Fifth Assessment Synthesis Report. GRAPHIC: Patterson Cark - The Washington Post. Published Nov. 2, 2014.
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Climate Change is a long-term shift in the

statistics of weather - averages, frequency and
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Climate is determined by:
e®incoming radiation (sun)
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Temperature anomaly 2008-2012 compared to 1900 4 dm}‘

Climate can change from local to global scales.
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vasa EARTH () BSERVATORY

Where every day is Earth Day

Home Image

SVANTE ARRHENIUS (1859-1927%)

Arrhenius did very little research in the fields of
climatology and geophysics, and considered any work in
these fields a hobby. His basic approach was to apply
knowledge of basic scientific principles to make sense of
existing observations, while hypothesizing a theory on
the cause of the “Ice Age.” Later on, his geophysical
work would serve as a catalyst for the work of others.




A : In 1895, Arrhenius presented a paper to the Stockholm
. The Baseline: Past Climate and Global Change Physical Society titled, “On the Influence of Carbonic

X Acid in the Air upon the Temperature of the Ground.”
NASA EARTH o BSERVATORY This article described an energy budget model that
*  Where avery day is Korth Doy Home Image considered the radiative effects of carbon dioxide
(carbonic acid) and water vapor on the surface
temperature of the Earth, and variations in atmospheric
carbon dioxide concentrations. In order to proceed with

SVANTE ARRHENIUS (185 9’1927) his experiments, Arrhenius relied heavily on the
experiments and observations of other scientists,
Arrhenius did very little research in the fields of including Josef Stefan, Arvid Gustaf Hogbom, Samuel
climatology and geophysics, and considered any work in Langley, Leon Teisserenc de Bort, Knut Angstrom,
these fields a hobby. His basic approach was to apply Alexander Buchan, Luigi De Marchi, Joseph Fourier,
knowledge of basic scientific principles to make sense of C.S.M. Pouillet, and John Tyndall.
existing observations, while hypothesglng B thef)ry Lo Arrhenius argued that variations in trace constituents—
the cause of the “Ice Age.” Later on, his geophysical namely carbon dioxide—of the atmosphere could greatly
work would serve as a catalyst for the work of others. influence the heat budget of the Earth. Using the best

data available to him (and making many assumptions
and estimates that were necessary), he performed a
series of calculations on the temperature effects of
increasing and decreasing amounts of carbon dioxide in
the Earth's atmosphere. His calculations showed that
the “temperature of the Arctic regions would rise about
8 degrees or g degrees Celsius, if the carbonic acid
increased 2.5 to 3 times its present value. In order to get
the temperature of the ice age between the 40th and
5o0th parallels, the carbonic acid in the air should sink to
0.62 to 0.55 of present value (lowering the temperature
4 degrees to 5 degrees Celsius).”
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REMARKABLE WEATHER
OF 1911

The Effect of the Combustion
of Coal on the Climate — What
Scientists Predict for the Future

By FRANCIS MOLENA

HE year 1911 will long be re- The mean temperature of every month _
membered for the violence of its except November was above the aver- Popular Mechanics,
\\'L:i.ltl.lL‘I:. _ ']:hc s.prit‘lg opened n'li-l(l and age of thut_nf the 10 _\'ch'rs'cn.\'crgd by March 1912, 393-342
“It Is largely the courageous, enterprising, and ingenious American whose brains
are changing the world. Yet even the dull foreigner, who burrows in the earth by the
faint gleam of his miner's lamp, not only supports his family and helps to feed the
consuming furnaces of modern industry, but by his toll in the dirt and darkness adds
to the carbon dioxide in the earth's atmosphere so that men in generations to come

shall enjoy milder breezes and live under sunnier skies.”
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REMARKABLE WEATHER
OF 1911

The Effect of the Combustion
of Coal on the Climate — What
Scientists Predict for the Future

e By FRANCIS MOLENA
HE year 1911 will long be re- The mean temperature of every month _
membered for the violence of its except November was above the aver- Popular Mechanics,
weather. The spring opened mild and age of that of the 40 years covered by March 1912, 393-342

“It Is largely the courageous, enterprising, and ingenious American whose brains

are changing t Great ldea about geoenigineering! e earth by the
faint gleam of Why? 5 to feed the

consuming furnaces or modern austry, DUT DY I oIl Th the dIft and darkness adds
to the carbon dioxide in the earth's atmosphere so that men in generations to come
shall enjoy milder breezes and live under sunnier skies.”
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The Baseline: Past Climate and Global Change - Developing the Earth's Lab Sheet
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The Baseline: Past Climate and Global Change - Developing the Earth’'s Lab Sheet

Medical Lab Sheet

Comprehensive Metabolic Panel
Glucose (fasting): 125 mg/dL

NORMAL

PREDIABETES
100 to 125

MAY INDICATE DIABETES

YOU: 125

Vitamin D
Total vitamin D: 22 ng/mL

DEFICIENCY

INSUFFICIENCY
20 to 30

SUFFICIENCY

31 to 100

YOU: 22

Complete Blood Cell Count (CBC) normal for all 20

values, including white blood cell count (a high count can indicate infection).

Urinalysis

Normal for all 20 values, including color, appearance, and protein.

Endocrinology Normal for TSH, which is an indicator of thyroid

function, and for microalbumin and creatinine, measures of kidney function.

Chemist 'Y Normal for iron, transferrin saturation, and ferritin. (Abnormal
levels could indicate anemia, hepatitis, or other problems.)

Lipid Profile
Total cholesterol: 211 mg/dL

DESIRABLE BORDERLINE HIGH

HDL (*good" cholesterol): 46 mg/dL

LOW NORMAL
<50 >50

YOU: 46

LDL (“bad" cholesterol): 165 mg/dL
NEAR-
OPTIMAL OPTIMAL

oo

BORDERLINE HIGH VERY HIGH
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The Baseline: Past Climate and Global Change - Developing the Earth's Lab Sheet <
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The Baseline: Past Climate and Global Change - Developing the Earth's Lab Sheet

Long-term (centuries to millennia) correlations:
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The Baseline: Past Climate and Global Change - Developing the Earth's Lab Sheet

Long-term (centuries to millennia) correlations:
¢ 130 ppm CO; <=> 50C
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The Baseline: Past Climate and Global Change - The Holocene Normalcy Biases
Normalcy Bias: Climate variations are small and sea level is stable




The Baseline: Past Climate and Global Change - The Holocene Normalcy Biases

Normalcy Bias: Climate variations are small and sea level is stable
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The Baseline: Past Climate and Global Change - The Holocene Normalcy Biases

Normalcy Bias: Climate variations are small and sea level is stable
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The Baseline: Past Climate and Global Change - The Holocene Normalcy Biases

Normalcy Bias: Climate variations are small and sea level is stable
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Key Points
Baseline
During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”



Are we in a Human and Planetary Existential Emergency?
If so, what can we do about it?

Contents
- The Baseline: Past Climate Changes
- The Syndrome: Recent Climate and Global Change
- The Diagnosis: Official Purpose of "Economy”
- The Prognosis: Journey Into the Unknown
- The Therapy: “Litestyle” changes
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The Syndrome: Humans and Energy Usage

Earth’'s Energy Imbalance

Incoming 1 0'1 0-1 0'9 Outgoing ISncc):Ic:;ning 8X1 0'3 Outgoing

Solar Radiation Radiation

Storage in fossil fuels |
Storage in heat

Imbalance on the order of 10-10-10-° Imbalance on the order of 8x10-3
Last 200 Million years Last 70 years
Total energy storage in 200 Myrs: Total energy storage per century:
Order 100-1000 Zetadoules Now on the order 2000 Zetadoules

What increased the Earth’s energy imbalance by a factor of 106 to 1077
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The Syndrome: Boundaries Planetary Systems

on | Cimaecars, Planetary Boundaries for
o the safe operating
space for humanity

P Rockstrom et al., 2009

The inner green shading represents the proposed safe operating space for nine planetary systems. The red wedges represent an estimate of the current
position for each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), have
already been exceeded.

https://openknowledge.worldbank.org/server/api/core/bitstreams/b2688ac4-cf57-41a1-a3a9-2a3a11947f56/content



The Syndrome: Boundaries Planetary Systems

Planetary Boundaries for
. the safe operating
space for humanity

o0 Rockstrom et al., 2009

The inner green shading represents the proposed safe operating space for nine planetary systems. The red wedges represent an estimate of the current
position for each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), have
already been exceeded.
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Nitrogen Ocean acidification
Biochemical flows
Il Beyond zone of uncertainty (high risk) B Below boundary (safe) Steffen et al ") 201 5
In zone of uncertainty (increasing risk) Boundary not yet quantified

https://openknowledge.worldbank.org/server/api/core/bitstreams/b2688ac4-cf57-41a1-a3a9-2a3a11947f56/content



The Syndrome: Boundaries Planetary Systems

PR Planetary Boundaries for e
° - the safe operating
space for humanity

2o Rockstrom et al., 2009

The inner green shading represents the proposed safe operating space for nine planetary systems. The red wedges represent an estimate of the current
position for each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), have
already been exceeded.

Climate change
Genetic

Biosphere integrity diversitiy

Novel entities
Functional
diversity

Land-system
change

Stratospheric ozone depletion

Atmospheric aerosol loading
Freshwater use

Phosphorus

Nitrogen Ocean acidification
Biochemical flows

Il Beyond zone of uncertainty (high risk) [ Below boundary (safe) Steffen et al ") 201 5

In zone of uncertainty (increasing risk) Boundary not yet quantified

https://openknowledge.worldbank.org/server/api/core/bitstreams/b2688ac4-cf57-41a1-a3a9-2a3a11947f56/content

Climate change

Biosphere

COs Radiative
concentration  forcing

Novel entities

Functional

Land system Stratospheric ozone
change depletion
_— Green\ T
// \
s Atmospheric
Freshwater Blue aerosol loading
change

Ocean
Blogeochemical acidification
flows
Boundary transgressed N
Safe operating Zone of increasing risk High risk
space zone

Fig. 1. Current status of control variables for all nine planetary boundaries.

Six of the nine boundaries are transgressed. In addition, ocean acidification is approaching its planetary
boundary. The green zone is the safe operating space (below the boundary). Yellow to red represents the
zone of increasing risk. Purple indicates the high-risk zone where interglacial Earth system conditions are
transgressed with high confidence. Values for control variables are normalized so that the origin represents
mean Holocene conditions and the planetary boundary (lower end of zone of increasing risk, dotted circle)
lies at the same radius for all boundaries (except for the wedges representing green and blue water, see
main text). Wedge lengths are scaled logarithmically. The upper edges of the wedges for the novel entities
and the genetic diversity component of the biosphere integrity boundaries are blurred either because the
upper end of the zone of increasing risk has not yet been quantitatively defined (novel entities) or because
the current value is known only with great uncertainty (loss of genetic diversity). Both, however, are well
outside of the safe operating space. Transgression of these boundaries reflects unprecedented human dis-
ruption of Earth system but is associated with large scientific uncertainties.

Richardson et al., 2023
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The Syndrome: Boundaries Planetary Systems

C\imate change

Rockstrom et al., 2009

The inner green shading represents the proposed safe operating space for nine planetary systems. The red wedges represent an estimate of the current
position for each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), have

already been exceeded.
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0y \ Sz Planetary Boundaries for =
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Rockstrom et al., 2009

The inner green shading represents the proposed safe operating space for nine planetary systems. The red wedges represent an estimate of the current
position for each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human interference with the nitrogen cycle), have
already been exceeded. —_—
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The Syndrome: Boundaries Planetary Systems

FIGURE 0.4 Humanity has crossed six of the nine planetary boundaries
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Source: Azote for Stockholm Resillience Centre, based on analysis in Richardson et al. 2023,
Note: CO, = carbon dioxide; N = nitrogen; P = phosphorus.’

https://openknowledge.worldbank.org/server/api/core/bitstreams/b2688ac4-ct57-41a1-a3a9-2a3a11947t56/content
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| FIGURE 0.3 Wild mammal biomass B
, ' has plummeted while human
R ‘ T impacts have soared
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The Economics of a Livable Planet
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Source: Adapted from Greenspoon et al. (forthcoming)
' Note: Refer to chapter | for details.
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The Syndrome: Recent Climate and Global Change

SHRINKING ICE CAPS

CryoSat-2

Draft i

Not in scale

The Arctic sea ice cover reaches its minimum in September. The
remaining ice is called the perennial ice cover. CryoSat determines
variations inits thickness so total ice volume can be worked out ‘ SOURCES: ESA, NSIDC BIST
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SHRINKING ICE CAPS

CryoSat-2

Northern \\ Radar altimeterﬁ ' i '

Sea Route

Draft i

Not in scale

The Arctic sea ice cover reaches its minimum in September. The

remaining ice is called the perennial ice cover. CryoSat determines
variations inits thickness so total ice volume can be worked out  SOURCES: ESA, NSIDCBIST

Positive Feedback Loops:
Sea lce melting (Albedo change)
Permatfrost melting: More Greenhouse Gases
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The Syndrome: Recent Climate and Global Change
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The Syndrome: Recent Climate and Global Change

The west is ignqring quistan’s super- Hurricane Dorian
Rainfall and flc goods. Heed this warning: tomorrow it will September 1, 2019
e you
Fatima Bhutto

Those who don't die from the floods nisk death by starvation -
vel you've probably heard little about the devastation

storms

Heat waves and

home Inthe Dadu dstirct of Sindh provinge. Photoqgraph
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Figure 1. An onterprise 10 reckon with, Human nanipulation of their environment bagan in eamest during the Industrial Revolution and accelerated markedly after the 19505, as IGBP's Great Acceleration graphs show.

Modified after Steffen W ot /. (2004).
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The Syndrome of Modern Global Change
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The Syndrome of Modern Global Change

The Lab Results for “Patient Earth”
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The Lab Results for “Patient Earth”
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Key Points

Baseline
During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”
syndrome

The system Is outside the “normal range” and in the dynamic transition into the
iIncreasing disequilibrium

During the last few hundred years, humanity has introduced rapid and large changes

Post-Holocene: we have




Are we in a Human and Planetary Existential Emergency?
If so, what can we do about it?

Contents

ne Baseline: Past Climate Changes

ne Syndrome: Recent Climate and Global Change
ne Diagnosis: Official Purpose of "Economy’”

ne Prognosis: Journey Into the Unknown
ne Therapy: “Litestyle” changes
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Biosphere Climate change
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egrity CO2 Radiative

concentration  forcing

Novel entities

Functional

Land system
change

Stratospheric ozone
depletion

\

Atmospheric

Freshwater aerosol loading
change
Biogeochemical
flows
Boundary transgressed .
Richardson et al. (2023): https://www.science.org/doi/full/10.1126/sciadv.adh2458 Safe operating Zone of increasing risk High risk

space zone
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Biosphere
integrity

Climate change
C0: Radiative
concentration  forcing

\ Functional ‘. /

How could Homo sapiens (we) push Earth out of the
“safe operating space” for humanity and become Homo exstinctor?

Novel entities

Lan: system Stratospheric ozone
change depletion
/ Green e
\ Atmospheric
Freshwater Blue aerosol loading
change
Findley et al. (2025):
Ocean Acidification
Biogeochemical boundary crossed
flows \
Boundary transgressed .
Richardson et al. (2023): https://www.science.org/doi/full/10.1126/sciadv.adh2458 Safe operating Zone of increasing risk High risk

space zone
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Out of Scale Scaling law for metabolic rate:
Y = Y, * MG/4)

human: Y = 50 -100 Watt

Metabolic Rate

il Extended metabolic rate:

YE=Y + Ce
(Ce: total energy consumption)

- 10° -

F:

®

£ o) Energy consumption per capita:
5 Global Average: Y = 2,835 Watt
£ o) M = 10 metric tons

§ Unicelluiar Organisms
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Out of Scale

Scaling law for metabolic rate:
Y = YO K M@G/4)

human: Y = 50 -100 Watt

Metabolic Ra

il Extended metabolic rate:

YE=Y + Ce
(Ce: total energy consumption)

Energy consumption per capita:
Global Average: Ye = 2,835 Watt
M = 10 metric tons

Metabolic Rate (kcal/hr)

Humanity has an extended metabolic rate equivalent
to 14 Billion elephants

(2.7 Billion for the U.S. alone)

B i) !
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Out of Scale

Scaling law for metabolic rate:
Y = YO K M@G/4)

human: Y = 50 -100 Watt

Metabolic Ra

100 -

Fxtended metabolic rate:

&
T

10-?

Metabolic Rate (kcal/hr)
S

10 -‘.?~ _y
Mass 7 .
;’. ‘; .‘;‘f;.s}_. ".:.’,u.f‘jf? ' S don : ‘.,J_:
L TR e y—" —~—t——— e A o - >

|6 Billion elephants: a heavy “load’ for Earth



The Diagnosis: Offical Purpose of “Economy” &

......
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of the Wealth of Nations '

Published in 1776



The Diagnosis: Offical Purpose of “Economy”

. & Y~
' A

AR T A - Purpose st
~ AnInquiryinto - Ez

“the Nature and Causes

of the Wealth of Nations '

Published in 1776



The Diagnosis: Offical Purpose of “Economy” &

......

e ol SR - Purpose of economy is to increase human wealth;
‘An IaniI‘y mto - - - Earth and its natural wealth is basically infinite.
| | e Smith (1776)

‘the Nature and Causes

of the Wealth of Nations '

Published in 1776



The Diagnosis: Offical Purpose of “Economy”
Role of Mainstream Economic Model

For more than a century, the consumption of products has been the dominant paradigm and
mindset.

John Maynard Keynes (“The General Theory of Employment, Interest and Money”, 1936):“l should
support at the same time all sorts of policies for increasing the propensity to consume. For it is

unlikely that full employment can be maintained, whatever we may do about investment, with the
existing propensity to consume.”
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Victor Lebow (1955): “Our enormously productive economy ... demands that we make consumption
our way of life, that we convert the buying and use of goods into rituals, that we seek our spiritual
satisfaction, our ego satisfaction, in consumption ... we need things consumed, burned up,
replaced and discarded at an ever-accelerating rate.”
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For more than a century, the consumption of products has been the dominant paradigm and
mindset.

John Maynard Keynes (“The General Theory of Employment, Interest and Money”, 1936):“l should
support at the same time all sorts of policies for increasing the propensity to consume. For it is

unlikely that full employment can be maintained, whatever we may do about investment, with the
existing propensity to consume.”

Victor Lebow (1955): “Our enormously productive economy ... demands that we make consumption
our way of life, that we convert the buying and use of goods into rituals, that we seek our spiritual
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In 1970, Milton Friedman argued that businesses’ sole purpose is to generate profit for
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Neglecting the reciprocity of humans and the Earth’s life-support system
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Modern “economy” IS a
‘game” being played on the
iInterconnected Earth’s life-
support system, the built
environment and the social

fabric. A

What is the de facto purpose of “economy’”?

In modern economy, the
A “winners” can change the
rules
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. The Diagnosis: Offical Purpose of “Economy”

Purpose of a System
The Purpose of a System Is What It Does - POSIWID

his is the de facto purpose.

Humans often attribute an “official” purpose to a system
that is not aligned to the de facto purpose.

Questions to ask:

Stafford Beer What does economy?
1926 - 2002 What did economy throughout human history?
Among others: What does “economy” for non-human animals?

President of the World Organization of Systems and
Cybernetics
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Environment
PUI’pOS@ Of “eCOﬂOmy” (Earth’s) Life-Support System

Conditions: Pollution mostly socialized
Mainstream economy: - weather, climate

Reduction of natural wealth - land cover
unaccounted for - ecoi%tems

S

Community

Meeting the needs:
food+wate
- habitat

- safety

- healt

ReSsurces

\

Purpose of “supply system”
(called “economy” by humans):
Hazards To meet the needs of the present while
safeguarding the Earth’s life-support system on
which the welfare of current and future
generations depends

Ethical, Social,

Economical Rules



Key Points

Baseline

During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”

syndrome

During the last few hundred years, humanity has introduced rapid and large changes

The system Is outside the "normal range” and in the dynamic transition into the Post-Holocene; we have
iIncreasing disequilibrium

)iagnosis

—asSy aCCess

'0 seemingly unlimited energy allowed humans to accelerate flows Iin the Earth’s life-support

system, deve

op a growth-addicted consumption-based economy, sustain rapid population growth,

oush humanity out of the safe operating space



Are we in a Human and Planetary Existential Emergency?
If so, what can we do about it?

Contents

ne Baseline: Past Climate Changes

ne Syndrome: Recent Climate and Global Change
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ne Therapy: “Litestyle” changes
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Baseline and Changes
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Baseline and Changes
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Fossil fuels 3.5 T I 1 T I
) = Bl A i f
Surge of new US-led oil and gas activity — Synthetic reenhouse gases S
- - == Nitrous oxide : ;
threatens to wreck Paris climate goals *F —— Methane B e 02017

- Carbon dioxide compared to

preindustrial times
due to long-lived
greenhouse gases.

World's fossil-fuel producers on track to nearly quadruple output 2.5 |

from newly approved projects by decade’s end, report finds
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O Emissions from an oil refinery in Houston, Texas. Photograph: Brandon Bell/Getty Images

Oliver Milman https://www.theguardian.com/environment/2024/mar/28/oil-and-gas-fossil-fuels-report
Thu 28 Mar 2024 02.00 EDT



Prognosis: Journey into the Unknown

Fossil fuels 3.5 T I T l T
= = i A i f
Surge of new US-led oil and gas activity — Synthetic reenhouse gases S
. - e Nitrous oxide ; :
threatens to wreck Paris climate goals 0T Methane e

- (Carbon dioxide compared to

preindustrial times
due to long-lived
greenhouse gases.

World's fossil-fuel producers on track to nearly quadruple output 2.5 |

from newly approved projects by decade’s end, report finds

2.0 |

1.5 |

Radiative forcing (W/m?)

1.0 |

0.5

0.0
1900 1920 1940 1960 1980 2000 202

O 0OYIS) 221N0S

O Emissions from an oil refinery in Houston, Texas. Photograph: Brandon Bell/Getty Images

Emissions are still increasing!

Oliver Milman nhttps://www.theguardian.com/environment/2024/mar/28/oil-and-gas-fossil-fuels-rept
Thu 28 Mar 2024 02.00 EDT



SOLAR GEOENGINEERING

Release reflective

Prognosis: Journey into the Unknown
Six proposed methods to reflect more aerosols into the

Smid 1 _mi;m sunlight to reduice global warming stratosphere
~20 km

Launching Dust From the Moon Could Help Cool
Earth, Scientists Say

Proposals to fight climate change by blocking sunlight aren't new, but some experts argue the answer
lies closer to home

Will Sullivan
February 13, 2023

Send a giant
mirror into orbit
> 400 km

Remove cirrus clouds,
which have a net
warming effect

The moon contans lots of dust, which scientists say

cooling the planes.

Shinier crops and
buildings reflect
more sunlight

Release microbubbles
to make the ocean
surface more reflective

Spray sea salt from a
ship to make clouds
more reflective
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Assessing the risk ...

Global
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Global Catastrophic Risks
2016

© Global Challenges Foundation/Global Priorities Project 2016

Insight Report

The Global Risks
Report 2017
12th Edition
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Assessing the risk ...

Global

Challenges
Foundation

Global Catastrophic Risks Ecggbi%ﬁ'c
2016 (MT\Ti
aightFopor oo THE COLLAPSE |
The Global Risks WESTERN ClVILIZATION
RepOrt 2017 _ A VIEW FROM THE FUTURE.
12th Edition AOMI{ORESKES ano ERIK M.CONWAY:

All detailed assessment pomt towards potenna\ collapse
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~ A
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Have we crossed the threshold where we lost the option to bring the
boat safely to the shore?




Prognosis: Journey into the Unknown

3 A8
= =S Are we too busy with keeping the
Have we crossed the threshold where we lost the option to bring the party going and not seeing the
boat safely to the shore? water fall?

.
v




Prognosis: Journey into the Unknown

Global Tipping Point Report 2025
& . Published October 12, 2025

OO
Closest to tipping - due to global warming
BIOSPHERE CRYOSPHERE OCEAN & ATMOSPHERE CIRCULATIONS
BN Tropical dry forest W Lokes B Greenland Ice Sheet MW Atlantic Meridional Overturning Circulation (AMOC)
W Tropical rainforest s Coralreefs () ~ WWNNN West Anfarctic lce Sheet (C) ~ Mmwas Subpolar Gyre (SPG) (E)
I Boreal forest -~ Mangroves BN Non-marine East Antarctica MY Southern Ocean Overturning
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The planet is facing a “ghastly future of mass extinction, declining health
and climate-disruption upheavals” that threaten human survival because of
ignorance and inaction, according to an international group of scientists,
who warn people still haven’t grasped the urgency of the biodiversity and
climate crises.

The 17 experts, including Prof Paul Ehrlich from Stanford University, author
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Key Points

Baseline
During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”
syndrome
During the last few hundred years, humanity has introduced rapid and large changes

The system Is outside the "normal range” and in the dynamic transition into the Post-Holocene; we have
iIncreasing disequilibrium

)iagnosis

—asy access to seemingly unlimited energy allowed humans to accelerate flows in the Earth’s life-support
system, develop a growth-addicted consumption-based economy, sustain rapid population growth, push
humanity out of the safe operating space

Prognosis
We are heading rapidly into a very different system state (tipping points; Post-Holocene)

Our knowledge Is changing rapidly; there is room for surprises; Foresight is needed




Are we in a Human and Planetary Existential Emergency?
If so, what can we do about it?

Contents

ne Baseline: Past Climate Changes

ne Syndrome: Recent Climate and Global Change
ne Diagnosis: Official Purpose of “Economy”

ne Prognosis: Journey Into the Unknown

ne Therapy: "Litestyle” changes
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‘the Nature and Causes
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Published in 1776
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- Purpose of economy Is to increase human wealth;
COMMENT - Earth and its natural wealth is basically infinite.
S e A | EREE | Smith (1776)

‘Sustainable development is development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs”.

BUSTATON BY e DSUEY

WCED (1987)

“Sustainable Development is a development that meets
the needs of the present while safeguarding Earth’s life
support systems, on which the welfare of current and
future generations depends.”

_'"'-"';31

Sustamable deeloént
goals for people and planet

Planetary stability must be integrated with United Nations targets to fight
poverty and secure human well-being, argue David Griggs and colleagues.

Griggs et al. (2013)

he United Nations Rio+20 sammit Efe-support system and poverty reduction a prerequisite for a thriving global society.

in Brazil in 2012 committed govern- must be the twin priorities for SDGs. Risnot With the human population set to rise to

ments to create a set of sustainable enocagh smply 1o extend MDGs, as some are 9 llkon by 2050, defindbons of sustainable
development goals (SDGs) that would be suggesting, because humans are transform.- development must be revised to indude the
integrated into the follow-up to the Millen- ing the planet in ways that could undermine secumyd'peqlemd&c;im
nium Devdopment Goals (MDGs) after development gains. Defining a unified set of SDGs s challeng -
their 2015 deadline. Discussions on how to As mounting research shows, the stable ing, especially when there can be conflict
formulate these continue this week at UN functioning of Earth systems — induding between individual goals, such as energy
headquarters in New York the atmasphere, oceans, forests, waterways, pmanddm!ech.nppmnm

We argue that the protection of Earth's beodiversity and biogeochemacal cycles —1s But we show here that it is possible. By »

21 MARCH 3013  YOL 493 | NATURR | 30s
@ 2013 Macmillan Putlaters Lrrvted. Al nphts ressrved
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- Purpose of economy Is to increase human wealth;
COMMENT - Earth and its natural wealth is basically infinite.
%gwﬂ;gﬁmw iy sl ik ol Smith (1776)

iant of genetics p313 researchers’ time p3M

‘Sustainable development is development that meets the
needs of the present without compromising the ability of
future generations to meet their own needs”.

BLUSTATON By P DSUEY

WCED (1987)

“Sustainable Development is a development that meets
the needs of the present while safeguarding Earth’s life
support systems, on which the welfare of current and
future generations depends.”

Sustamable deeloment
goals for people and planet

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s lite support
systems, on which the welfare of current and future generations depends.

development goals (SDGs) that would be suggesting, because humans are transform.- development must be revised to indude the

integrated into the folow-up to the Millen- ing the planet in ways that coudd undermine security of people and the ;hnﬂ.

nium Devdopment Goals (MDGs) after development gains. Deﬁnmg aunified set of SDGs s challeng-

their 2015 deadline. Discussions on how to As mounting research shows, the stable ng, especially when there can be conflict

formulate these continue this week at UN functioning of Earth systems — induding bctwemmdrndualgoak such as energy

headquarters in New York the atmasphere, oceans, forests, waterways, pmnmmddmtcch.ngpmnm
We argue that the protection of Earth's beodiversity and biogeochemacal cycles —1s But we show here that it is possible. By »

Griggs et al. (2013)
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?

Utilizing Stafford Beer's POSIWID, we can ask: What is the purpose of a system in the Earth’s life support
system? E.g., What is the purpose of a river?

This question can be answered by asking: What does this system do?
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?

Utilizing Stafford Beer's POSIWID, we can ask: What is the purpose of a system in the Earth’s life support
system? E.g., What is the purpose of a river?

This question can be answered by asking: What does this system do?

Example: Rivers
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The Purpose of a System Is What It Does!



How to Safeguard the Earth’s Life-Support System

The Purpose of a System Is What It Does!

What does a river do”? A river:

® fransports water in the water cycle

® replenishes groundwater

¢ fransports sediments

e creates topography and contributes to several mass cycles
e maintains wetlands and wets flood planes

¢ sustains complex freshwater ecosystems

¢ feeds land animals (including humans
®
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How to Safeguard the Earth’s Life-Support System

The Purpose of a System Is What It Does!
Humans have changed what the systems in the ELSS do:

What does a reengineered river? It
® provides hydro-energy
e removes water quickly
e apbsorbs pollutior
e transports waste and pollutes the ocean
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A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?

Utilizing Stafford Beer's POSIWID, we can ask: What is the purpose of a system in the Earth’s life support
system? E.g., What is the purpose of a river?

This question can be answered by asking: What does this system do?
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?

Utilizing Stafford Beer's POSIWID, we can ask: What is the purpose of a system in the Earth’s life support
system? E.g., What is the purpose of a river?

This question can be answered by asking: What does this system do?

We can then require that the purpose of a system we interact with remains unchanged.
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he Therapy: Aligning the Official Purpose of “Economy”™ with the de facto purpose of the supply
system!

A new Purpose of Economy: To meet the needs of the present while safeguarding Earth’s life support

systems, on which the weltare of current and future generations depends.

How would we safeguard the Earth’s life support system?

Utilizing Stafford Beer's POSIWID, we can ask: What is the purpose of a system in the Earth’s life support
system? E.g., What is the purpose of a river?

This question can be answered by asking: What does this system do?

We can then require that the purpose of a system we interact with remains unchanged.

Safeguarding the purpose of all systems in the Earth’s life support system, safeguards the Earth’s lite

support system
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Global Order: The “Global Ruling Class”

Futures
Volume 42, Issue 9, November 2010, Pages 1007-1018

ELSEVIER

The study of futures, and the analysis of
power

Bernd Hamm A &

Show more

https://doi.org/10.1016/j.futures.2010.08.017 Get rights and content

Abstract

This study attempts to find out in which direction global power
distribution is shifting. This is expected to shed light on the chances we
have to build a democratic, ecologically sustainable and socially just
world future society. The paper raises and explores, to some extent,
three questions: (1) Who is the emerging global ruling class, and does it
develop some sort of class consciousness? (2) What are the means used
by the global ruling class in the class struggle? and (3) What are likely
consequences for the future of global society?

Power and the Global Ruling Class. Who Rules the World?

The End of Democracy as We Know It

By Bernd Hamm Region: USA
,-\y R e Theme: Global Economy, History, Religion, Terrorism, US NATO
Global Research, June 04, 2014 War Agenda
A¢| — - Share MK U!!Im 0 Email T 3

® This paper starts with summarizing the major
 theoretical elements in the definition of a
global ruling class. It then examines how
neoconservatives in the US took power and
used regime change to create chaos in
other regions. A strategy of tension s
used to press the population Iinto
conformity. But the real revolution is to what
extent factual politics escape any attempt
to democratic control. Three case studies
show how far the Deep State already goes.
Democracy is on the brink of survival.
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The study of futures, and the analysis of
power

This paper starts with summarizing the major
theoretical elements in the definition of a
global ruling class. It then examines how
neoconservatives in the US took power and
used regime change to create chaos in
other regions. A strategy of tension s
used to press the population Iinto
conformity. But the real revolution is to what
extent factual politics escape any attempt

Bernd Hamm & &

Show more

Bernd Hamm:
Global Ruling Class of approximately 350 billionaires
Abstract

This study attempts to find out in which direction global power
distribution is shifting. This is expected to shed light on the chances we

have to build a democratic, ecologically sustainable and socially just to democratic control. Three case studies
world future society. The paper raises and explores, to some extent, show how far the Deep State alr eady goes.
three questions: (1) Who is the emerging global ruling class, and does it Democracy is on the brink of survival.

develop some sort of class consciousness? (2) What are the means used
by the global ruling class in the class struggle? and (3) What are likely
consequences for the future of global society?
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Key Points
Baseline
During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”
syndrome

During the last few hundred years, humanity has introduced rapid and large changes

The system Is outside the "normal range” and in the dynamic transition into the Post-Holocene; we have
iIncreasing disequilibrium
)iagnosis

—asy access to seemingly unlimited energy allowed humans to accelerate flows in the Earth’s life-support
system and sustain rapid population growth and increasing demands

Humans are the “Anthropogenic Cataclysmic Virus” (ACV) in the Earth’s life-support system
Prognosis

We are heading rapidly into a very different system state (thresholds; Post-Holocene)

Our knowledge is changing rapidly; there is room for surprises; Foresight is needed

Therapy

Changing the official purpose of economy from growing human wealth (growth addiction) to meeting our
needs while safe-guarding the Earth’s life-support system










Summary for Humanity:

"The vast accumulation of evidence shows that the human impact on Planet Earth has attained geological
scale. We have become an ‘event’ with the destructive force of a supervolcano or large asteroid impact,
but one that appears to be happening in slow-motion in terms of our own limited perceptions. Nevertheless,
it Is rapidly approaching the point of irreversibility - and there is, as yet, no sign that humans collectively
understand what they have unleashed, or how to repair the damage. Indeed, most societies are focussed
on redoubling the destruction and ensuring their grandchildren have no future.” Julian Cribb,
“Down to a sunless sea...”, Oct. 13, 2025 (https://cribb.substack.com/p/down-to-a-sunless-sea)
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No Doubt, humanity is in a Human and Planetary Existential Emergency

Summary for Humanity:

"The vast accumulation of evidence shows that the human impact on Planet Earth has attained geological
scale. We have become an ‘event’ with the destructive force of a supervolcano or large asteroid impact,
but one that appears to be happening in slow-motion in terms of our own limited perceptions. Nevertheless,
it Is rapidly approaching the point of irreversibility - and there is, as yet, no sign that humans collectively
understand what they have unleashed, or how to repair the damage. Indeed, most societies are focussed
on redoubling the destruction and ensuring their grandchildren have no future.” Julian Cribb,
“Down to a sunless sea...”, Oct. 13, 2025 (https://cribb.substack.com/p/down-to-a-sunless-sea)
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