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Preface

During the 20'" century, and especially the latter half of the century, humanity’s
increasing adoption of fossil fuels as sources of cheap and abundant energy
enabled rapid industrialization. The result was a massive increase in nearly all
human activities and their ecological and social impacts, a process that has been
called the Great Acceleration.! The first two decades of the 21 century saw a new
phase of the Great Acceleration, with wars fought over the last sources of cheap oil,
expensive and destructive exploitation of remaining natural resources, the massive
use of debt and speculation to expand energy production and maintain economic
growth, and the arrival of environmental and social impacts too overwhelming for
even the world’s wealthiest and most powerful people and nations to ignore.

Now, in the 2020s, the Great Acceleration is losing steam and shows signs of
reversing direction. Thought leaders and policy think tanks have invented a

new word—polycrisis—to refer to the tangles of global environmental and social
dilemmas that are accumulating, mutually interacting, and worsening. The central
claim of this report is that the polycrisis is evidence that humanity is entering

what some have called the Great Unraveling?—a time of consequences in which
individual impacts are compounding to threaten the very environmental and social
systems that support modern human civilization. The Great Unraveling challenges
us to grapple with the prospect of a far more difficult future, one of mutually
exacerbating crises—some acute, others chronic—interacting across environmental
and social systems in complex ways, at different rates, in many places, and with
different results.

Welcome to the Great Unraveling is intended to help the general public—but
particularly academics and researchers, environmental and social justice nongov-
ernmental organizations and their funders, and the media—recognize what the
Great Unraveling is, what it means for both human civilization and the global
ecosystem, and what we can do in response. The paper calls attention to four main
things:

1. thealarming, rapidly changing environmental and social conditions of the
Great Unraveling;

2. theneed to grapple with complexity, uncertainty, and conflicting prior-
ities—hallmarks of the Great Unraveling;



3.

4.

the need to maintain social cohesion within societies and peaceful relations
between them during the Great Unraveling, while implementing key changes in
collective behavior and managing the negative consequences of past failures to
act; and

the personal competencies that are needed to understand what’s happening
during the Great Unraveling and to respond constructively, primarily by building
household and community resilience for this precarious time.



I. Understanding the
Great Unraveling

A. Overview

For decades, environmental scientists have warned that ongoing
global industrial expansion and population growth based on
ever-increasing fossil fuel consumption would eventually trigger
a series of linked, snowballing crises.® During the same period,
social scientists have identified worsening racial, ethnic, and
economic inequality and exploitation as drivers of societal desta-
bilization. These environmental and social trends, it was warned,
together could result in widespread failure of global ecosystems
and industrial societies.

To be sure, efforts have been made in recent decades to

address worsening environmental and social crises. On the
environmental front, policy makers—pushed by a movement

of organizations and activists—have cleaned up rivers, helped
bring some species back from the brink of extinction, slowed
deforestation, regulated harmful substances, and reduced

local greenhouse gas emissions. In the 1980s, a coordinated,
successful program to halt the destruction of Earth’s atmospheric
ozone layer showed the ability of the international community to
tackle global environmental challenges.* On the social front, the
past century has seen the expansion of worker and voter rights,
improvements in material conditions for billions of people, and
concerted efforts to eliminate discrimination against women and




minority groups. However, in spite of these steps,
leaders have for the most part failed to address
the underlying causes of environmental and
social unraveling.

Since the start of the COVID pandemic, Russia’s
invasion of Ukraine, and the resulting disruption
of multiple global supply chains, the term
polycrisis has entered our global vocabulary. The
World Economic Forum’s Global Risks Report 2023°
defines the term as “a cluster of interdependent
global risks [that] create a compounding effect,
such that their overall impact exceeds the sum
of their individual parts.” Scholars from a range
of disciplines (including Columbia University
historian Adam Tooze®) have written about the
emerging polycrisis, and think tanks such as
Cascade Institute and Omega Institute have
published papers and reports onit.”

Welcome to the Great Unraveling seeks, first,

to trace the ultimate sources of the polycrisis,
explaining why it is the inevitable product

of global institutions and trends of the past
decades (including persistent economic growth,
rapid population increase, capitalism, and our
systemic reliance on fossil fuels); and second,

to explore the meaning of this crucial juncture

in human affairs and what it requires of us. With
the emergence of the polycrisis, humanity has
entered an age of consequences. The authors

of this report have adopted the term The Great
Unraveling (coined by Joanna Macy?®) to describe
what comes next, and in order to emphasize that:

e the polycrisis was and is inevitable, given
its historical roots;

e asaresult of continuing failure to address
those roots, multiple environmental and

social crises will intensify in the years and
decades ahead; and

e aswe enter this period of unraveling, new
ways of thinking and acting are required
at all levels of society, from policy makers
to ordinary citizens.

Fifty years ago, we (i.e., humanity) faced a difficult
choice: dramatically shift our trajectory or
eventually suffer the results. Now we must both
contend with the unavoidable environmental and
social costs of delay in addressing the root causes
of unraveling, and finally get down to the hard
work of transforming the underlying systems that
are driving crisis upon crisis, if we are to have any
hope of averting the worst.

B. The Polycrisis Defined

The Cascade Institute notes that “a global
polycrisis occurs when crises in multiple global
systems become causally entangled in ways
that significantly degrade humanity’s prospects.
These interacting crises produce harms greater
than the sum of those the crises would produce
in isolation, were their host systems not so
deeply interconnected.” There is, as we will see,
abundant evidence that humanity is already in
the throes of a polycrisis.

In the modern era, technologies powered by
fossil fuels have enabled humanity temporarily

to exceed natural limits to expansion and exploi-
tation. These technological interventions came
with human and environmental costs—but
benefits were immediate for those in privileged
circumstances, while costs were externalized to
those less fortunate, and to future generations
and other species. At the dawn of the 20 century,




farmers in many nations were facing declining
soil fertility, but artificial fertilizers made with
fossil fuels enabled burgeoning harvests—while
also polluting air, soil, and water, and creating
“dead zones”*® in oceans. Fishers and foresters
used fossil energy to harvest renewable resources
faster and more thoroughly than was previously
possible, supplying society with more food and
raw materials—while damaging ecosystem vitality
and making future harvests problematic.!* Miners,
confronting the exhaustion of high-grade ores,
used more fuel to extract and process lower-grade
ores'?—creating more toxic waste and leaving

less ore in the ground for future generations. The
cheap and rapid transport of goods erased local
scarcities, making it possible for people to live
nearly anywhere—expanding zones of human
livability and in the process increasingly robbing
other species of habitat.*®

Rapid industrialization fed on cheap, abundant
fossil energy, which fueled an acceleration of
nearly all human activities and their impacts.
Because we have been born into it, this decades-
long Great Acceleration is assumed by many
people to be a normal state of affairs—but it is
arguably the most anomalous time in human
history.**

Now, as the brief fossil fuel era draws to a close
and an era of consequences begins, the trends
of overall expansion in human population

and economic activity are slowing,*> while

the negative impacts of growth to date are
compounding.

Most discussion about human impact on the
environment centers on climate change, which
could undermine food systems and make large
swaths of the planet uninhabitable. However,
other kinds of human-caused environmental

unraveling likewise have the potential to bring
civilization to its knees; these include topsoil
depletion and degradation, loss of habitat and
biodiversity, and the saturation of the global
environment with chemicals that disrupt repro-
duction in humans and other animals.® (We
discuss environmental impacts in more detail in
section Il below.)

Meanwhile, the consequences of economic
acceleration (including, ironically, its inevitable
slowing) are leading to social unraveling. During
rapid industrialization, wealth inequality and
economic exploitation (both between and within
nations) was often tolerated or excused with the
assumption that economic growth was a tide that
would eventually lift all boats. In reality, economic
benefits were very unevenly distributed. As accel-
eration stalls, many of those who were left behind
and who supplied the industrial system with
cheap labor and raw materials are responding
with political radicalization, while those who
benefitted disproportionately are fighting to keep
their advantages. (See section Ill below.)

Societies have confronted challenges before, but
these tended to be localized. Today, civilization is
global. Humanity has become a “Superorganism”
due to instantaneous globe-spanning commu-
nication and rapid long-distance transportation
enabling large-scale movement of raw materials
and finished goods.'” A typical smartphone may
be designed on one continent, draw raw materials
from three others, get assembled on a fifth, and
be shipped to a sixth for ultimate sale.!® The
impacts of human activities are also globalized

as never before, with greenhouse gas emissions
from one country affecting the climate for people
on the other side of the planet—often, people who
themselves generate minimal emissions.
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Figure 1. The Great Acceleration: Socio-economic trends and Earth system trends,
1750-2010

Source: Steffen et al., “The Trajectory of the Anthropocene: The Great Acceleration,” (2015).




Global industrialization, driven largely by
neoliberal economic policies and the growing
influence of multinational corporations, has led to
a focus on economic efficiency and specialization.
Among the lessons of the COVID-19 pandemic

is that our global economy is vulnerable to

shocks or disruptions anywhere in the system.
Goods and services that meet critical needs were
once produced closer to home and at multiple
locations, but with global integration we’ve lost
the resilience that redundant local production
and distributed inventories formerly provided.
Scarcity, delays, and inflated costs of goods of all
kinds—triggering political upheaval and humani-
tarian crises—are the inevitable result.

The pandemic brought other useful lessons: that
we humans can sometimes adapt quickly when
we need to, that social cohesion is required for
dealing with existential challenges, and that clear
and factual communication from uncorrupted
leaders is essential. However, we also learned that
most leaders fail to anticipate systemic threats,
and that some are driven more by politics, power,
and ideology than by reason or by concern for

the common good. Further, we learned that the
public’s patience for sacrifice and behavioral
change is limited, and that most people yearn for
circumstances to quickly return to normal, even

if that “normal” condition is inherently unsus-
tainable. Finally, we discovered that systemic
threats, such as pandemics or climate change, can
only be countered using systems thinking, which
enables us to explore the links between seemingly
discrete sectors of nature and human society.

The central metaphor we have chosen for this
report is unraveling. It calls to mind the image of
a tapestry—a fabric woven with intention over
time—that is beginning to fray. Likewise, global

civilization is woven from multiple threads, in the
forms of intertwined natural and human systems,
which are now individually threatened, contin-
ually interacting, and losing mutual coherence.

When a tapestry starts to unravel, at first only a
few threads may be lost. Over time, the integrity of
the whole declines. Our civilization appears to be
in the early stages of unraveling, and maintaining
it will require increasing intention and effort.

If humanity is unable to muster a shared and
sustained intention to do what is necessary

to repair and reweave the fabric that binds us
together, then that fabric will cease to hold
strong. Infrastructure will decay. Alliances will fail.
Nations will be rent by tribalism. Environments
will cease to be habitable. Altogether, this unrav-
eling will present a far greater challenge than the
recent global pandemic. It will affect everyone, it
will persist and worsen, and, if we do nothing, it
may not be humanly survivable.

C. The Origins of Our
Predicament

Understanding the origins of the Great Unraveling
requires a historical perspective rooted in the
latest, most reliable findings of social science.

Of particular relevance is the study of societal
dynamics—how and why societies sometimes
grow and other times collapse.

Today’s social evolution theorists view human
societies as systems with enablers and limits.*
The chief enabler of, and limit to, societal growth
is available energy.?° History reveals how people
have found ingenious ways of gathering energy
(whether from food, firewood, wind, flowing
water, or fossil fuels) and harnessing it to achieve
goals. Technology leverages energy to accomplish




tasks ranging from building homes to sending
messages to defending against hostile neighbors.

War was another key factor in societal growth

and evolution, providing a constant incentive for
expansion so as to outcompete other societies for
resources and energy, while also generating more
cooperation and technological innovation within
societies.!

During the past 11,000 years (a period of stable,
favorable climate known as the Holocene),

the human enterprise grew in fits and starts
punctuated by periods of stagnation or
retrenchment. Roughly 6,000 years ago, grain
agriculture—which provided food energy in forms
that could be stored and taxed—led to the rise of
early states with full-time division of labor and
stark hierarchies, extending from kings to soldiers
to peasants to slaves.?? While many Indigenous
peoples across the globe continued to live in
decentralized and non-hierarchical communities,
increasingly complex agrarian societies came

to dominate ever-larger regions of the planet.
Three millennia ago, war pushed the scale of
organization of societies to another level with
the emergence of empires, which brutally ruled
enormous geographic regions, but guaranteed
non-enslaved citizens certain freedoms and
rights.?® Five hundred years ago, trade compe-
tition among European nations, plus advances in
naval technologies and weapons, led to a rapid
global colonial takeover of much of the world

by empires centered in England, Spain, France,
Portugal, and the Netherlands.

Still, all societies, from the richest to the poorest,
shared an energy regime based on recent flows
of solar energy, which fed the plants that humans
and other animals consumed, and propelled

the wind currents that transported people and
materials across great distances.

An enormous expansion of Europe’s wealth,
derived largely from exploiting the people

and resources of its colonies, drove develop-
ments in the 17" and 18" centuries that laid the
groundwork for a new energy regime: government
support for private ownership of natural resources
and capital investment, and a self-reinforcing
feedback loop between scientific research and
technological innovation. Then, in the 19" and
20" centuries, capitalism and rapidly evolving
technology made it possible to extract and use
fossil fuels on a society-changing scale.

The amount of energy that could be unleashed
from these fuels was vast, representing tens of
millions of years’ worth of ancient sunlight.?
From a quantitative standpoint, it was far and
away the biggest energy breakthrough in human
history. Soon coal, then oil and natural gas super-
charged the processes of mining, manufacture,
transport, agriculture, and scientific discovery.
Society was reshaped by the ending of institu-
tionalized slavery (since coal generated more
wealth for industrialists than the labor of enslaved
persons did for plantation owners), as well as

by rapid urbanization and the burgeoning of the
middle class. Industrial food production, together
with sanitation chemicals and pharmaceuticals
made with fossil fuels, enabled human population
to grow at the fastest (by far) sustained rate in
history—rising from one billion in 1820 to eight
billion in roughly two centuries.”

By the mid-20™ century, growth had become
normalized in industrial nations. Once econo-
mists understood that the Great Depression had
resulted partly from overproduction of goods,
leaders of government and industry collaborated
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to develop a new socioeconomic system—
consumerism.?® Advertising encouraged more
consumption while consumer credit enabled it,
thereby generating more profits, jobs, returns on
investments, and tax revenues. The economy was
now a “thing” to be measured via gross domestic
product (GDP) and controlled via government-
influenced interest rates, with growth as the
continual, overarching goal.

However, growth did not benefit everyone
equally. From the times of early state societies,
inequality had tended to increase until checked

by revolt, war, pestilence, or economic collapse.”
In the fossil fuel era, as overall wealth grew

faster than at any previous time, there was the
potential for far greater inequality and thus more
social instability. Labor strikes roiled industrial
economies in the late 19" and early 20t centuries,
leading eventually to communist revolutions

in some countries, and in others to “leveling”
reforms including prohibition of child labor,
establishment of the 40-hour work week, higher
taxes on the wealthy, and redistributive programs
to prevent the poor from falling into utter desti-
tution. Two World Wars, which required the




commitment of nearly all societal resources for
the nations involved, also resulted in economic
leveling, temporarily but substantially reducing
inequality. However, during ensuing times of
relative peace and stability, and particularly after
the fall of the Soviet Union in 1991, the world’s
wealthy tended to use their social power to beat
back leveling efforts. During the last 30 years,
driven by neoliberal economic policies, economic
inequality has increased to the point where fewer
than 100 individuals control as much wealth as
the poorer half of humanity.?®

Altogether, the last couple of centuries have seen
unprecedented material progress. More people
now enjoy more wealth, comfort, security, and
knowledge than ever before, though hundreds
of millions languish in poverty as a result

of systemic economic exploitation. But this
progress has entailed rising vulnerability—with
both a social and an environmental aspect.?®
Socially, the fossil-fueled industrial enterprise

is rife with human exploitation, with enormous
temporary benefits for a fortunate few and
permanent deprivation for multitudes of others.
Extreme inequality begets political instability.
Environmentally, the combustion of fossil fuels is
altering the global climate in ways that threaten
the biosphere; further, a far larger population
consuming resources at a faster per-capita rate
translates to more resource depletion, pollution,
and damage to nature.*

Unfortunately, this vulnerability tends to be
hidden from the view of policy makers and
ordinary citizens—especially those in relatively
rich countries that have benefitted dispropor-
tionately from industrialization. Urbanization
and labor specialization create wealth and social
power, but they also often make it harder for

people to recognize the interactions between
human and natural systems, normalizing a
situation that is in fact unprecedented and
perilous.

Hence most policy makers are effectively asleep at
the wheel. They are aware of the threat of climate
change, but typically see it as a technical problem
having to do with carbon emissions, rather than
as a systemic predicament intertwined with
economic expansion, environmental and human
exploitation, and population growth. Leaders
(progressive ones, that is) hope for a future of
“green growth” based on renewable energy and
in which social problems can be solved by further
industrial expansion. But few leaders understand
what would be required for a comprehensive
energy transition, or the further environmental
risks and costs it would entail.** And they
generally fail to grasp the feedbacks between
societal vulnerabilities related to the environment
and those stemming from social inequality.*

Now, the time available to prevent unraveling
has elapsed. We have only a brief period in which
to find ways to hold together the most vital of
threads, while contending with the cascading
consequences of misguided human actions to
date. Doing this successfully will require the
development of cooperative, adaptive skills and
behaviors across the social spectrum.




1. Environmental Unraveling

In recent years, environmental scientists have sought ways to
quantify the kinds and degrees of negative human impact on
the Earth’s biosphere, and to make this information compre-
hensible to policy makers and the public at large. Two useful
ways of framing the relevant data are planetary boundaries and
ecological footprint analysis.*

The nine currently identified planetary boundaries define a

“safe operating space for humanity.” According to Earth system
scientists, “transgressing one or more planetary boundaries may
be deleterious or even catastrophic due to the risk of crossing
thresholds that will trigger non-linear, abrupt environmental
change within continental-scale to planetary-scale systems.”**
Currently five boundaries (climate change, biodiversity loss, land-
system change, biogeochemical flows, and “novel entities”) have
been breached and present imminent catastrophic risk.*

Ecological footprint analysis measures human demand on the
biosphere, i.e., the burden we impose on nature to support
people or an economy, as a percentage of Earth’s regenerative
capacity. Analysis shows the Earth has been in “overshoot”—
where humanity is using resources at a pace that ecosystems
cannot renew, and generating waste at a pace that ecosystems
cannot absorb—since the 1970s.3* Humanity now lives unsus-
tainably by depleting natural resources, using at least 1.7 times
more than what the planet’s ecosystems renew. This overshoot
is not equally distributed. Some countries, and some households
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within countries, consume a far greater share of
resources than others. If everyone in the world
consumed what an average person in the United
States consumes, we would need five Earths to
support the population over the long term. In
contrast, if we consumed at the same rate as
the average Tanzanian, we would only need 70
percent of one Earth.*”

In recent years, scientists have issued increas-
ingly dire warnings with regard to accelerating
environmental impacts. Most recently, in a report
in Frontiers in Conservation Science, 17 authors
referenced more than 150 studies to underscore
their conclusion that “The scale of the threats

to the biosphere and all its lifeforms—including
humanity—is in fact so great that it is difficult to
grasp for even well-informed experts.”®

The repeated warnings by scientists center on the
following six environmental crises.

A. Global Warming

Human-caused climate change is largely

the result of humanity burning fossil fuels,
cutting down forests, and farming livestock.*

It is worsened by continuing population and
consumption growth, which entail more energy
usage, more landscape alterations, and more
food production.

The 2022 Intergovernmental Panel on Climate
Change (IPCC) Sixth Assessment report*
concluded that the global climate has already
warmed by 1.2° Celsius (2.2° Fahrenheit) above
pre-industrial levels and is set to reach 1.5°C
(2.7°F) warming as soon as 2027.** Temperatures
and sea levels will continue to rise. And the
world’s “carbon budget” (the amount of carbon

that can be emitted in the future without
triggering catastrophic warming) will be
exhausted within a decade at current emissions
rates.

In 2019, a statement by 11,000 scientists warned
that the world will face “untold suffering due

to the climate crisis” unless major changes are
made.* The threats are startling:

e Increasesin temperatures,* changes
in precipitation patterns, an increasein
number and severity of extreme weather
events, and a decline in water availability
may all result in reduced agricultural
productivity.* Access to food (due to rising
prices), and food quality, may be severely
and widely impacted.

e Rising seas could add 15 inches to sea
levels by 2100, displacing up to 630
million people.®

e In coming decades, some regions of the
world may become so hot as to become
uninhabitable by humans, with 3 billion
seasonally experiencing “near-unlivable”
temperatures.*

e Worsening droughts and floods will likely
drive increasing numbers from their
communities, leading to waves of refugees
and migrants (up to a billion by 2050*")
overwhelming nations and regions that
are less impacted.

So far, the scale of climate change mitigation
efforts has been a small fraction of what would be
required to keep warming to the UN-agreed goal
of 1.5°C.** Meanwhile, geoscientists warn that
cascading, self-reinforcing climate feedbacks may
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already have been triggered that would impair
humanity’s chances of significantly slowing global
warming.*

B. Biodiversity and Habitat Loss

Wild nature is suffering an accelerating die-off
both of numbers of species, and numbers of
individuals within most species. This die-off is
being caused by human land use that destroys
habitat; pollution from pesticides, herbicides,
fertilizers, and other industrial chemicals; invasive
species often transported by humans; and
human-caused climate change.

An estimated one million species are at risk

of extinction, many within decades.*® Rates of
extinction, currently estimated to be 10,000 times
the “normal” rates, are not yet comparable to
those seen in mass extinction events earlier in
Earth history when up to 97 percent of species
disappeared. However, scientists (depending on
the methodologies selected for their analyses)
suggest that the likelihood of a mass extinction
event ranges from possible (at best) to inevitable
(at worst).>

Meanwhile, the number of individuals within
most species is also plummeting. The 2020

WWEF Living Planet report determined that the
average population size of vertebrates (including
mammals, fish, birds, amphibians, and reptiles)
had declined by 69 percent in the past five
decades.® Up to 70 percent of flying insects have
also disappeared.

The potential impact to humans is difficult

to quantify, as many ecosystem services (for
example, the pollination of food crops by bees)
are simply taken for granted. A World Economic

Forum report in 2020 named biodiversity loss as
one of the top threats to the global economy.>

C. Soil Loss and Degradation

Soil is the basis of agriculture, and hence of
civilization itself. Unfortunately, settled human
societies have a long history of treating their
soils neglectfully, leading to erosion, salinization,
desertification, and the depletion of essential
plant nutrients such as nitrogen and phosphorus.
It is possible that such patterns of neglect even
contributed to the collapse of early civilizations.>*
Today, these same disturbing trends are being
intensified and broadened by population growth,
industrialized food production, globalized
markets, and the use of artificial fertilizers made
with fossil fuels.

Soil forms slowly, averaging growth of one inch
per century, but soil loss due to human activity

is happening much faster. Globally, the annual
loss of 75 billion tons of soil costs the world about
$400 billion per year in lost agricultural produc-
tivity.® Extreme rainfall and flooding, which are
becoming more frequent and intense due to
climate change, increase soil erosion and nutrient
loss.*® The greatest impacts from such events are
predicted to occur in Sub-Saharan Africa, South
America, and Southeast Asia.>” If erosion and
depletion continue to impact soils to the point
that fertile land becomes scarce, it’s hard to
fathom how dollar costs could account for what
was lost.

Currently, the depletion of essential plant
nutrients from soil is addressed by applying
commercially produced nitrogen, phosphorus,
and potassium fertilizers. In addition to pollution
issues associated with these fertilizers, there are
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also potential supply constraints with two of the
three. Nitrogen (ammonia) fertilizers are currently
made using natural gas, which is depleting and
polluting.®® Unlike nitrogen fertilizers, phosphorus
soil amendments are not manufactured; they are
mined. Although phosphorus is relatively plentiful
in Earth’s crust, only phosphate in rock deposits
can be extracted economically, and such deposits
are rare and quickly depleting, with price volatility
looming on the horizon.*

D. Water Scarcity

Freshwater is essential for life itself. It is also
essential to a range of activities that support
modern civilization, including agriculture,
manufacturing, construction, energy production,
and sanitation.

Global water supplies are expected to come under
greater stress due to increased demand caused by
population growth, rising wealth levels, dietary
changes, urbanization, climate change, and rising
industrial demand. Since most of the water that
humans use goes into the production of food,
water problems are likely to affect food price and
availability.

Currently, around two billion people lack access
to safe water for drinking.®® By 2050, demand
for water will have grown by 40 percent, and 25
percent of people will live in countries without
sufficient access to clean water.®!

Climate change is disrupting weather patterns,
leading to unpredictable water availability,
exacerbating water scarcity, and contami-
nating water supplies. Perhaps the two most
dire impacts of climate change on water are (1)
the potential for megadroughts, which could

lead both to severe food shortages and to mass
migrations toward regions that currently are
less vulnerable,® and (2) the dramatic loss of
snowpack and glaciers, which currently provide
water to two billion people globally.®

E. Chemical Pollution

The pesticides most widely used currently, collec-
tively known as neonicotinoids, are responsible
for widespread crashes in the populations of bees
and other insects, and for damage to aquatic
ecosystems worldwide.*

Fertilizer runoff from modern farming acts as

a nutrient to algae in lakes, rivers, and oceans,
which proliferate and then sink and decompose in
the water.®> The decomposition process consumes
oxygen, depleting the amount available to fish
and other aquatic life.

Air pollution—including fine particulate matter
and toxic chemicals—from burning fossil fuels
accounts for an astonishing one in every five
deaths worldwide.® The pollutants from burning
coal in China alone may be causing hundreds of
thousands of premature deaths per year,*” with
millions more facing shortened lives. A combi-
nation of firewood, biomass, and coal burning
has similarly resulted in deadly and worsening air
quality in India.

Plastic pollution has formed giant floating gyres
in the oceans, and it’s been projected that by 2050
the amount of plastic in the oceans will outweigh
all the remaining fish.®® What’s more, plastic
packaging leaches small amounts of organic
chemicals, some known to cause cancer, into the
foods they’re meant to protect.®® Many of these
chemicals mimic the action of hormones, and are
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believed to contribute to rising rates of diabetes,
obesity, and fertility problems both in humans
and other animals. If human sperm counts
continue falling at the current rate, they could
reach zero (on average) as soon as 2045.™

Polyfluoroalkyl substances (PFAS) are one
hormone-mimicking class of chemicals used, for
example, in making non-stick cookware, stain-
resistant carpet, and firefighting foam. These
chemicals are now widespread globally and have
been linked to multiple health problems, and
some can persist and accumulate in the body

for years; studies have estimated that PFAS are
present in the blood of most Americans.™

F. Resource Depletion

Humanity uses two broad categories of
resources: renewable and nonrenewable. Some
renewable resources are practically inexhaustible
(e.g., wind, sunlight, geological heat). Others,
however, can only replenish themselves over
time (e.g., forests and fisheries). If replen-
ishing resources are harvested faster than their
natural recovery rate they will be depleted.
Unfortunately, humanity’s appetite for critical
renewable resources is outstripping their ability
to replenish themselves. For example, global
fish stocks and primary forest cover have been
declining for decades.™

Nonrenewable resources (minerals and fossil
fuels) do not replenish themselves, thus their
supplies are finite. Some minerals and some
materials made out of fossil fuels (mainly
plastics) can be recycled, but few currently are.
Since nonrenewable resources are typically
harvested using the low-hanging-fruit (or “best-
first”) principle, the most common symptom of
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depletion is declining resource quality. As just one
example, average copper ore grade has decreased
by approximately 25 percent in just ten years™,
while the energy used in copper mining and the
amount of waste produced has increased.

Some of the nonrenewable materials needed for
the renewable energy transition may become
scarce during the current century. According to
areport by the IEA, global annual extraction of
lithium is expected to increase to 42 times current
rates by 2040, graphite to 25 times, cobalt to 21
times, nickel to 19 times, and rare earth minerals
to 7 times.™ The report suggests that available
resources are sufficient for a one-time buildout
of renewable energy infrastructure to replace
current fossil fuel consumption, though some
bottlenecks are identified. However, it’s unclear
whether there would be enough resources to
replace that first generation of renewable energy
infrastructure once it begins to deteriorate, let
alone subsequent generations.

Sand is also likely to become scarce. Desert sand
(in which grains have been rounded by friction)

is essentially useless in making concrete, which

is employed in nearly all construction projects;
instead, sand recovered from certain beaches

or mined from particular locations (in which
individual grains are angular) is needed. In
addition, high-purity silica sand used in making
glass and semiconductors is depleting at alarming
rates.”

Some materials are used in ways that make them
hard to recycle (such as the trace amounts of gold
and other rare metals used in circuit boards). Also,
many materials degrade as they are repeatedly
recycled.

G. Summary: Feedbacks and
Underlying Drivers

It is misleading to think of the problems discussed
above as isolated glitches in an otherwise
functional and sustainable system of humans
interacting with nature. They are, rather, indica-
tions of systemic failure.

Over the last 70 years, fossil fuels have enabled
massive population growth and consumption
growth. As growth has become institutionalized
in industrial societies, the process of expansion
has become a self-reinforcing feedback loop.
Increased energy usage enables population and
consumption growth, which in turn incentivize
more energy usage. The continuous growth
embodied in this feedback loop has spurred
climate change and other forms of pollution,
while intensifying resource depletion.

Further, there are some less obvious feedbacks
among the problems themselves. Water scarcity
(worsened by climate change) has led some
communities to adopt desalination technol-
ogies—which use more energy than conventional
water delivery systems, thereby increasing
greenhouse gas emissions. The depletion of
easy-to-extract minerals leads extractive indus-
tries to target lower-quality ores, requiring more
energy and producing more polluting waste, often
leading to the degradation of waterways and
aquifers, thereby contributing to the scarcity of
clean water.

There are, of course, potential policy responses to
each of the problems discussed above. However,
most of those potential responses are inadequate
to address the full scope of the problems, are
unscalable, or threaten vested interests.
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Consider just the climate crisis. The obvious
solution is simply to transition from fossil fuels to
renewable energy sources. However, despite the
fact that this solution has been available (at least
in principle) for decades, it has not been widely
adopted. Why? The deployment of renewable
energy sources at scale faces barriers of cost,
materials, engineering, and especially political
challenges.” Key technologies in sectors such

as agriculture, aviation, trucking, shipping, and
manufacturing have been designed to run on
fossil fuels and will be difficult to electrify (so as to
be powered by renewable energy). Concurrently,
full climate change mitigation would require
transformations in land use including dramatic
reductions in cattle raising and deforestation,
along with large-scale biosphere restoration
efforts. Altogether, what is required for minimizing
global warming is a nearly complete redesign

of infrastructure and land use patterns. At every
step, efforts along these lines must push against
entrenched economic and political interests
(often and especially fossil fuel interests).

But if such efforts fail, the only mitigation
responses left are capturing and storing carbon
dioxide or geoengineering (i.e., solar radiation
management). The former comes with enormous
energy, material, and financial costs; the latter
carries enormous risks; and the viability of either
is questionable at scale.

Similar institutional, economic, and technical
roadblocks have stalled solutions to the crises of
water scarcity, soil degradation, pollution, biodi-
versity loss, and resource depletion.

If policy makers had seriously tried to avert
environmental unraveling, they would have
sought to address its underlying drivers

(economic growth, population growth, and

unsustainable rates of energy usage and resource
consumption), and would have strengthened
balancing feedbacks (for example, by reforming
industrial agriculture to build topsoil instead of
depleting it). Lacking this systemic intervention,
what’s left is a plethora of targeted, small-scale
policy efforts to address the very worst symptoms
of impending crisis—attempts that are ultimately
destined to fail, since the economic processes
that drive crisis upon crisis are still in place.
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I11. Social Unraveling

Dealing deliberately with the worsening environmental predic-
ament described above will require humanity to drastically
reduce its consumption of resources, with most cuts needing to
come from wealthy countries and the wealthier sectors of poorer
nations. Cooperative effort and, in many cases, shared sacrifice
will be needed if social cohesion is to be maintained while

such cuts are made. But there are signs that, in many societies,
cohesion is already strained.

Those who were exploited or left behind in the march of industri-
alization, as well as young people in most societies”, are coming
to realize that they will likely never experience the security and
abundance that characterized life in the middle-to-upper global
wealth strata during most of the past century.

Meanwhile, psychological research shows that those with social
power tend to lash out when their power is threatened, often
scapegoating the less powerful.” This behavioral tendency may
feed efforts to increase ethnic and religious distrust in order to
splinter popular consensus for progressive economic policies.
Extreme political tension is likely to grow in the context of a
highly unequal world wherein collective survival may depend on
those with the most power (including middle classes in relatively
wealthy countries) surrendering some of their advantages.

The following social trends (poverty, inequality, racism and
other forms of discrimination, etc.), which derive from economic,
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political, and cultural conditions, are currently
more apparent in some countries than others.
But, wherever they appear, they make it more
difficult for societies to adapt and respond to the
challenges ahead.

A. Poverty

In pre-industrial times, most people survived
with little material or monetary wealth. However,
in subsistence cultures people tended to share
what little they had, making life relatively secure
and happy except in times of war or famine. The
problem of continual, degrading poverty largely
emerged through the destruction of tradi-

tional cultures by the processes of colonization,
privatization, industrialization, and global-
ization—processes which, at the same time, made
othersrich.”

Today, the people of the Global South, who
generate roughly 80 percent of global wealth
through their labor and natural resources, receive
about 5 percent of the economic benefits.® In
2019 (the latest estimates available), 9.3 percent
of the world’s population lived in extreme
poverty—that is, on less than $2.15 (2017 US
dollars) a day.®* Half of the over 600 million people
living in extreme poverty globally live in five
countries: India, Nigeria, Democratic Republic of
the Congo, Ethiopia, and Bangladesh.®

While the number of people living in extreme
poverty (as defined by income) has fallen in
recent years, the statistic is deceptive. Economic
inequality has grown (see below), as has the
number of people lacking basic access to food,
water, and housing. About 13 percent of people
globally do not have access to electricity, and

40 percent do not have access to clean fuels for
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cooking.® Malnutrition is the leading cause of
poor health and death around the world, with 1 in
9 people hungry or undernourished.®

The consequences of climate change are already
falling mainly on poor countries, and poorer
communities within countries, and this trend is
likely to continue and worsen.

B. Inequality

If poverty is a problem, so is too much wealth if

it is distributed highly unequally—either within
nations or between them. That’s because extreme
inequality undermines social cohesion and trust
(putting aside questions of morality or justice).®

According to the UN’s World Social Report

2020, inequality is increasing, driven by four
“megatrends”: technological innovation, climate
change, urbanization, and international migra-
tion.®® The report shows that income inequality
has risen in recent decades within most wealthy
countries, as well as some middle- and lower-
income countries (notably China and India, which
together account for nearly a third of the world’s
population). Among industrial nations, the United
States is by far the most top-heavy, with much
greater shares of national wealth and income
going to the richest 1 percent than any other
country.®’

Economic inequality between countries has
declined during the same period,®® but the data
are skewed by the inclusion of China and (to a
lesser degree) India, whose large economies have
grown rapidly. Disregarding these two countries,
the income and wealth gap between rich versus
poor countries has declined very little. Indeed,
the absolute gap between the mean per capita




incomes of high- and low-income countries has
substantially increased.®

Between 1990 and 2015, the richest one percent
of global population increased their share of
income substantially. Today, people with over
$100,000 in assets, who make up 13 percent of
the global population, own 85.6 percent of overall
wealth.®

The COVID-19 pandemic worsened global
inequality. Not only did high-income nations
receive a far higher share of vaccine doses
than poorer nations, but during the pandemic
global billionaire wealth increased by roughly
$5 trillion,** while global workers’ combined
earnings fell by almost as much, as millions of
people lost their jobs.”

C. Racism and Other Forms of
Discrimination

While there is little evidence in human genome
research that race is a useful concept in the
genetic classification of humans,® history is full
of instances of people exploiting or mistreating
one another based on perceived physical, ethnic,
religious, or cultural differences.

The concept of race, and racial hierarchies, was
used as justification for both European coloni-
zation and the Atlantic slave trade, and colonizers
from around the world have used it as a collective
excuse for furtherinhumane actions. Some
former European colonies—such as the US, South
Africa, and Brazil—have brutal histories of racial
oppression and discrimination, which started in

a calculated process of economic exploitation.
Even within Europe itself, there is a horrific
precedent of ethnic prejudice contributing to

genocide. These legacies have intergenerational
reverberations.

In the late 20™ century, some nations (including
the US) made strides toward the reduction

of systemic discrimination based on race or
ethnicity. However, the past decade has seen a
rise of far-right movements in Europe and North
America that espouse white nationalist, anti-
immigrant views. White nationalists use higher
rates of immigration (particularly from regions
that differ ethnically, linguistically, or religiously)
as arallying cry, stoking fears of “dilution” of
the dominant culture. They also seek to stall or
reverse efforts to acknowledge and redress past
injustices. Ethno-religious nationalism and perse-
cution of ethnic minorities has also increased

in China, India, Myanmar, Iran, Pakistan, Saudi
Arabia, Israel, and other countries.

Causes of rising migration include economic and
political turmoil, particularly in Africa, the Middle
East, and Latin America.* But even larger flows of
migrants and refugees are likely in the future due
to climate change. Unchecked, racist attitudes
among dominant groups could erode social
cohesion, heighten systemic inequality, increase
political polarization, and lead to needless perse-
cution, or even genocide, of minority groups
already suffering privation.

D. Antisocial Responses to
Scarcity

Social scientists studying modern human
responses to natural disasters or to sudden
collective deprivation have noted a typical pattern
of behavior: initially, people pull together.”> They
share what they have, volunteering their efforts

to help neighbors and strangers. However, if
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scarcity continues for many months or years,
then cooperative behavior gradually dwindles,
and each individual’s circle of trust diminishes
significantly.

Often, scarcity can lead to violence—both within
and between societies—though the linkage

is usually indirect.?® For example, in Pakistan,
rapid population growth, environmental degra-
dation, and inefficient farming practices caused
increasing scarcity of both cropland and water
by the early 1990s.”” A resulting urban influx of
migrants altered the ethnic balance in the cities,
leading to long-running conflict.

Sometimes, leaders stoke the fires of war with
other nations in hopes of obtaining control of
scarce resources or simply as a way to maintain
domestic cohesion. Archaeologists and historians
have noted that earlier societies experienced
higher levels of warfare when faced with resource
shortages brought about by population growth
or persistent drought.*

Other times, elites compete among themselves,
leading to factional division and civil war.
Examples that emerge from historical studies

of environmentally-driven civil conflict include
the Chiapas rebellion, the Rwandan genocide,
violence between Senegal and Mauritania, civil
conflict in the Philippines, and ethnic violence
in Assam, India.*® In civil disputes such as
these, minorities nearly always suffer the worst
casualties.

Foreseeable triggers for future conflict center

on the impacts of climate change, population
growth, resource scarcity, and environmental
degradation. At the same time, in recent decades
the means of conflict have proliferated, as




weapons have grown more numerous, deadly,
and sophisticated—now including (globally)
an estimated one billion guns, 14,000 nuclear
warheads, and new cyberweapons capable

of crippling power grids or energy and water
supplies for entire nations.1®

E. Authoritarianism

Democracy is a system of governance designed
in part to prevent the rise of tyrants. But, for

its maintenance, democracy requires trust,
cooperation, and a general willingness to follow
rules—along with accurate, verifiable, and widely
available information about topics that affect
citizens’ lives.

Many modern democracies are multi-ethnic,
multi-religious, and even multi-linguistic. They
are held together by the shared belief that their
governments, for the most part, are fair and
provide equal opportunity and protection. When
that belief erodes, so does the legitimacy of
government.

Since the 1980s, social scientists have largely
agreed that “substantial and persisting increases
in the scarcity of widely-sought resources in
contemporary societies” lead to “a shift from
open toward more closed and authoritarian
political institutions.”!** Historic examples include
the Great Depression, which brought threats to
democracy worldwide from both the left and right
ends of the political spectrum.

About half of all countries are currently
democracies of some kind. In recent years,

the Democracy Index has shown a decline in
democratic institutions and engagement.'® The
trend worsened during the COVID-19 pandemic,

with almost 70 percent of countries recording a
reduction in their overall scores, and the averaged
global score hitting an all-time low.

F. Impacts of Technological
Change

Technological change nearly always produces
winners and losers. Today, as in earlier phases of
the industrial revolution, those who control new
technologies are likely to be winners—but in the
foreseeable future, the losers could number in the
billions. The technologies discussed below have
great potential to worsen already high economic
inequality.

Most futurists anticipate that artificial intel-
ligence (Al) will have significant impacts on
current employment patterns, with hundreds

of millions of machine and vehicle operators,
service workers, support staff, and white collar
jobs around the world potentially being rendered
jobless. It could also significantly increase global
energy demand. Some analysts estimate that a
single fully autonomous vehicle would consume
as much as five terabytes of data in an hour,'%
roughly the equivalent of an average American
household’s internet data usage for an entire
year. Already, the internet and data processing
are responsible for over ten percent of global
electricity demand. Under foreseeable Al growth
scenarios, that proportion could more than
double.

The continuing development (by state intel-
ligence agencies and rogue non-state groups)

of computer technologies for purposes of
subversion is leading to increased risk of cyberter-
rorism, including threats to infrastructure such as
water systems and electricity grids. Meanwhile,
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autonomous weapons now under development
could provoke a new arms race and lead to an
ominous new brand of warfare in which attackers
are more shielded from accountability.

As electronic tools become more sophisticated,
authoritarian states and private companies can
surveil citizens, workers, and consumers ever
more thoroughly. Also, as citizens become more
dependent on the internet, governments can
exert greater social control by restricting internet
access to shut down their opposition (as has
happened in Tibet, Myanmar, and Russia).

Social media’s tendency to amplify users’ existing
views by algorithmically filtering news and
opinion posts is resulting in increasing political
polarization, the proliferation of conspiracy
theories, and a withering of social trust.:%*
Meanwhile, distributed information networks are
contributing to the decay of trust in institutional
information sources (principally, the news media
and academia).

As entire societies become more dependent on
computer-mediated communication and supply
chains, risks of catastrophic breakdowns multiply.
As just one example, a once-in-a-century massive
solar flare could fry electronic devices and cripple
electricity grids worldwide.!®> When Earth passed
through such a flare in 1859, the result was merely
an interruption in telegraph communications.

If the same thing were to happen today, global
chaos might ensue.

G. Summary: Feedbacks and
Underlying Drivers

These social and political problems are not
isolated from one another, nor are they the

result of happenstance; rather, they are related
symptoms of systemic failure. At the root

of poverty and inequality is the predictable
tendency of those who already have an economic
advantage to use it to increase their advantage
further. It’s a tendency that goes back to the origin
of money and social hierarchies at the dawn of
civilization.

Societies long ago recognized the destabilizing
results of this self-reinforcing feedback process,
and sought ways to counteract it through cultural
taboos against hoarding wealth, debt jubilees,
constitutional limits on political power, the
establishment of trade unions, and other means.
Nevertheless, throughout history, most decisive
checks on unequal social power have occurred
not by way of social innovation, but as a result
of war, revolution, or economic collapse. The
wealthy exploit resources and labor until the
social and ecological systems can tolerate no
further exploitation.

In the present era, fossil fuels have enabled
exploitation to become globalized. Socio-
ecological limits have thereby been expanded to
a planetary scale, and a reckoning was delayed.
However, the process of exploiting people and
nature is now confronting those expanded limits.

The consequences of this collision with socio-
ecological limits are themselves subject to
cross-influencing feedbacks. Unequal growth
within and between societies eventually leads to
a breakdown of trust throughout societies and
communities, thereby feeding trends toward
authoritarianism, which lead to even more
breakdown of trust.

Further, self-reinforcing feedbacks between
ecological breakdown and social breakdown




are strengthening and growing more numerous.
Forexample, climate-driven human migration
presents challenges to political systems while also
eroding traditional cultural norms that support
environmental stewardship. Societies in the
midst of social crisis, and ones turning toward
authoritarian regimes, are seldom able to muster
efforts toward resource conservation, emissions
reduction, and habitat preservation; indeed,
under such circumstances, past efforts in these
directions may be undermined.

What would it have taken in the past for leaders to
have fully averted our current social unraveling?
Policy makers would have had to more effec-
tively address its main driver: socio-economic
inequality, both within and between nations.
They also would have needed to strengthen
balancing feedbacks by respecting Indigenous
cultures and land rights, while helping people

in urban industrial societies to find security and
happiness in their local regions and in patterns of
life that are low in resource consumption, while
high in aesthetic and cultural satisfaction.

23






1V. Pulling on the Threads:
The Interaction of
Environmental and Social
Drivers

The COVID-19 pandemic has delivered, for many people (particu-
larly those who had previously lived in conditions of relative
stability), a painful lesson: none of us isimmune to the forces

of nature, to events across the globe, to behaviors and choices
of others both near and far, or to complex and often invisible
systems interconnections—including those embedded in global
supply chains and social media platforms.

The pandemic has also served as a test case for how factors
driving the Great Unraveling—in this case, increasing
inequality, antisocial responses to scarcity, and the influence
of technology—can play out in the real world. The politicization
of public health responses and the extreme disparity in vaccine
availability between the wealthiest nations and poorer nations
encompassing the vast majority of the world’s people do not
bode well for our capacity to respond collectively to the even
more dire threats approaching.'%

A. The New Reality

For many in the United States and elsewhere, recent years
have felt like a dizzying whirlwind of environmental and social
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emergencies: political polarization run amok and
democratic institutions under attack; record-
breaking heat waves, floods, droughts, and fires;
the shattering of consensus on basic facts; the
pandemic and the divergence of responses to it
by leaders and the general public; and glaring
manifestations of racial and economic inequality.

Unfortunately, the general view remains that
these are all isolated problems that will be
overcome in due course.’” There is as yet little
recognition that these challenges are systemic,
entrenched, and interrelated. 1t’s not just the
public or policymakers who are failing to see

the connections. Even among those working

on the frontline of individual environmental or
social issues, few seem to recognize their chosen
issue within the context of complex interactions
between numerous environmental and social
systems, all undergoing varying degrees of desta-
bilization, breakdown, or collapse.

It’s true that some groups of activists and
scholars, including ones in the climate
movement, have made laudable steps towards
embracing “intersectionality”—including inter-
sections between the climate crisis and racial/
economic justice issues. But that intersection-
ality is often viewed as the interactions between
a relatively small number of discrete issues that
can be “solved” one by one. The Green New Deal
(GND), for example, is championed as a strategy
for mitigating the climate crisis and reversing
inequality by providing millions of well-paying
manufacturing jobs to deploy renewable energy
technologies. However, at least among more
mainstream GND advocates, this strategy does
not incorporate an understanding of many critical
drivers—in particular:

e The depth of the role that fossil fuels
currently play in all sectors of society;

e The limitations and challenges in scaling
and maintaining a renewable energy
system that can fully replace fossil fuels
and even meet expectations of continuous
energy demand growth;

e The transformations that will likely occur
in most aspects of modern life as a result
of the energy transition; and

e Therippling economic and social impacts
of that transition, especially if under-
taken at the speed that climate mitigation
demands.

Without a full appreciation of this big picture, it
will be difficult for GND advocates to plan and
implement an effective strategy, and they will not
make substantial progress on the problems that
so desperately need to be solved.

Climate activists and organizations can be
forgiven for this failure. They face relentless
pressure from supporters and donors to achieve
the Herculean task of eliminating gigatons of
global greenhouse gas emissions in a matter of
years. They’ve had to grapple with the complex-
ities and changing understanding of climate
science while engaging in the challenging work
of movement-building and policymaking. Similar
dynamics play out among organizations and insti-
tutions that focus on other problems.

The recent widespread adoption of the term
“polycrisis” reflects a growing recognition that
we must contend with multiple challenges
simultaneously;!® however, a deep analysis

of causal links and dynamics between these




Sidebar: The Spectrum of
Destabilization > Breakdown > Collapse

When we refer to the condition of various systems or the entire state of society, terminology
becomes challenging for two main reasons: 1) it is difficult to empirically and consistently quantify
conditions across distinct systems like global finance or a local coral reef, and 2) terms like
“collapse” tend to engender subjective responses. As resilience scientists Graeme Cumming and
Garry Peterson have observed,

“...the questions of how much and what kind of change constitutes a collapse,
whether fast and slow changes both qualify as ‘collapse’, and whether collapse
must have a normative dimension (and if so, then who decides on that dimension,
since it may depend on perspective) are all contested.” !**

Cumming, Peterson, and many others have attempted to correct for often arbitrary and conflicting
uses of concepts like “collapse” within academic literature by developing more comprehensive
frameworks. While such frameworks are valuable, our intent here is simply to provide those
concerned with systemic environmental and social challenges with clear and consistent use of
terms like destabilization, breakdown, and collapse—particularly as they relate to one another

on a continuum. The far end of that continuum is collapse. For our purposes, the collapse of a
system—whether a pine forest, the market for insulin, or the global economy—entails a lasting loss
of functioning or the loss of the entire identity of that system, as when a savannah ecosystem shifts
to a desert.

The difference between the destabilization of a system and its breakdown can be more difficult

to define, as it largely pertains to degree of severity. When a system undergoes destabilization, it
experiences notable changes in its functioning or behavior. This destabilization is not merely an
isolated event or perturbation, as when the Dow Jones Industrial Average (DJIA) experiences a
dramatic, short-lived loss in value, but rather a pattern of repeated discontinuities. These patterns
of discontinuity could last a long time—for example, if the Dow Jones undergoes repeated,
dramatic jumps and drops in value for many months—to the point where such patterns are viewed
as “the new normal.” What’s key is that these patterns reflect instability. What differentiates
breakdown from destabilization is that a system undergoing breakdown experiences a profound
loss of function or structure, though this is neither permanent nor entails the loss of that system’s
identity (that would be its collapse).

Sticking with the example of the Dow Jones Industrial Average, its destabilization could entail a
pattern of dramatic, unpredictable shifts in value (up 8 percent one week, down 5 percent the next,
up 3 percent again, down 9 percent again, and so on for a significant period of time); its breakdown
would occur when all that instability leads to shareholders suddenly fleeing the market in large
numbers, compelling the DJIA operators to temporarily suspend all trading); and its collapse would
stem from such a loss of value or number of traders that a critical mass of companies listed in the
market abandonsiit, or it is forced to close permanently.
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various crises is still much needed.'® The
persistent inability to integrate both a systemic
understanding of this confluence of complex
environmental and social crises and the likelihood
of an accelerating unraveling of systems increases
the odds that our efforts to eliminate, mitigate,

or adapt to specific crises will fail, and that key
systems—indeed, society as a whole—will tip
from destabilization to collapse.

B. Destabilization, Feedbacks,
and Conclusions

Unfortunately, there is no shortage of examples
of destabilization already under way, and desta-
bilized systems often possess the ability to
spread destabilization to other systems. A simple
example of mutual destabilization can be seen in
the effect of climate change on human migration.
The burning of fossil fuels releases vast amounts
of greenhouse gas emissions, which raises
global temperatures. This rise in temperature
leads to increased frequency and severity of
wildfires, flooding, droughts, and other natural
disasters. These acute and chronic disasters

lead to the displacement of a growing number of
people. In this case, a fairly simple progression
of destabilization can be recognized: fossil fuel
burning - climate change - natural disasters >
human migration.

Itis more challenging to recognize complex and
interactive dynamics across multiple systems,
and amplifying feedback loops within and
between systems. Thinking about these system
dynamics helps us better understand the real
world. For example, to continue with our example
of interactions between climate change and
human migration:

How might the nature of the climate
crisis, including its speed, severity, and
localizedcharacteristics, influence the
movement of people?

What happens to communities or societies
that experience significant immigration of
people displaced by climate change?

How much does the rate of immigration
impact the level of destabilization of those
communities?

How do the cultural characteristics of
incoming migrants affect their integration
with existing residents of a community?

How is local culture affected when a
community experiences significant
out-migration?

What are the economic impacts, e.g.,
the cost of housing or wages and
employment?

What are the environmental impacts,
e.g., on local ecosystem health, water
resources, and farmland productivity?

What are the political ramifications locally
and more broadly?

And, ultimately, how do these various
dynamics—the rate of change, human
psychology, culture and collective
behavior, environmental and economic
impacts, and politics—interact to
determine whether climate-driven
migration leads to destabilization,
breakdown, or collapse of the commu-
nities impacted?




These questions are not just of hypothetical
interest for forward-thinking policymakers and
planners. They have profound implications for
climate activists; for anyone working to protect
human rights, economic and racial equality, and
the stabilization and spread of democracy; and
indeed, for anyone trying to navigate and mitigate
cascading crises.

Unfortunately, trying to accurately model, let
alone predict the outcomes of, interactions
between multiple systems is a task that inevitably
comes with significant uncertainty. And yet we are
far worse off if we ignore these complex interac-
tions. At the least, we must collectively recognize
and come to terms with some difficult facts, which
build upon one another:

¢ We now inhabit a single socio-ecological
system, or metasystem. The scale of
human activity across the planet, coupled
with the connectivity and interdepen-
dence of the global economy, means that
destabilization, breakdown, or collapse
in one area is likely to have ripple effects
throughout the metasystem. The tight
coupling of economic, energy, and
environmental systems increases the risk
of cascading crises or synchronous failure,
should just one part of a system fail.!1°

o Destabilization is already upon us.
As summarized in Sections Il and 11l
above, many environmental and social
systems are already experiencing
accelerating destabilization. Ironically,
taking aggressive action to minimize
the risks of breakdown or collapse—for
example, slashing global emissions by
45 percent by 2030 as recommended
by the Intergovernmental Panel on

Climate Change—would itself be highly
destabilizing.''!

Our delay has made the challenge

much bigger. Since 1980, global GDP has
grown 230 percent, human population

78 percent, energy consumption

112 percent, and greenhouse gas
emissions 66 percent.''? Some pundits
argue that this growth increases human
capacity for problem solving. However, an
understanding of the dynamics of desta-
bilization tends to lead to the opposite
conclusion: that much greater efforts are
needed now to alter human systems that
are even more deeply entrenched and that
are much closer to destabilization.

Adaptation will be exceedingly difficult.
Systemic interconnections, unfolding
destabilization, and the need for profound
transformations in how we conduct daily
life (whether by choice or by force of
circumstance) mean that the new status
quo, if we can call it that, will consist

of tremendous change and upheaval.
Instead of a “new normal,” we must adapt
to situations in which the word normal no
longer has meaning.
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V. Weaving a New Tapestry:
How to Respond to the
Great Unraveling

Faced, as we are, with the rapid unraveling of the tapestry of our
environmental and social systems, it is hard to imagine doing
anything but trying our best to stitch that fabric back together
again. It’s natural to want the world we know to continue.
However, the picture looks different depending on one’s

vantage point. For people in impoverished nations or commu-
nities, the status quo has long consisted of political upheaval,
economic hardship, broken social systems, and a degraded local
environment. Still, nearly all societies have enjoyed a protracted
period of global climate stability (the Holocene), and, during
recent decades, have adopted the neoliberal economic vision of
growth and progress, as well as the globalization of the economy.
The background assumption has been that our current way of life
can be maintained and improved.

If we are, in fact, unable to stitch this tapestry back together,
what should we do? Perhaps the hardest part of any process
that entails making significant changes and establishing new
behaviors is the beginning. To mount a fitting response to the
Great Unraveling, we must begin from within ourselves. We have
to learn how to navigate uncertain conditions and uncertain
times. And then we have to work together to apply our learning
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and skills to the scale of our communities, and
then the scale of our nations and the planet as a
whole.

A. Navigating the Liminal Space

Most modern societies have been steeped

for generations in some version of the myth

of progress—the expectation of a future with
more economic and educational opportunities,
more political stability, more technological
advancement, and more peaceful global political
integration. This myth of progress saturates
nearly all levels of society, from parents’ hopes
for their children’s futures to the assumptions
made by policymakers, educators, owners of
capital, and business leaders. When prompted to
picture a less rosy future, many can only imagine
a Hollywood-style cataclysmic event—a nuclear
holocaust, alien invasion, or zombie apocalypse.

The Great Unraveling challenges us to grapple
with the prospect of a more complicated and
nuanced future, one of compounding crises—
some acute, others chronic—interacting across
environmental and social systems in complex
ways, at different rates, in different places, and
with different results. Critically, unless a global
apocalyptic event does usherin a sudden and
complete collapse of society, humanity will still be
here and will have some amount of agency over
how the unraveling unfolds and what comes after.
Our story does not end when global temperatures
reach 1.6°C or 2.1°C above pre-industrial levels,
when the global economy falls into a depression,
or even when our communities have been
ravaged by a natural disaster or violence.

Stories of progress and apocalypse are diamet-
rically opposed, but they provide a similar

psychological release from uncertainty. Faith in
progress, or fatalism about humanity’s march
towards extinction, are two sides of the same
coin, a coin that affords the bearer a reprieve from
reckoning with the reality we will likely face—a
reality that is at once unspeakably challenging
and pregnant with possibility and responsibility.

Holding this space between—the liminality—
requires us to think the unthinkable, to accept
uncertainty, to resist both hopelessness and blind
optimism, to stretch ourselves personally and
professionally, and to practice self- and collective
care. What’s coming will affect each of us differ-
ently, and will likely pose constant challenges,

as we contend with the psychological desire to
alleviate dissonance; the practical, social, and
institutional pressures of everyday life; and the
unfolding of the Great Unraveling itself.

B. Recognizing Obstacles to
Systemic Change

Finding the agency and means to navigate the
unraveling of environmental and social systems,
and to prevent their collapse, requires a recog-
nition of some of the obstacles keeping us from
intervening in meaningful ways. Four main
categories of these obstacles are:

1. Biophysical realities and the various
constraints they impose;

2. Cognitive bias and related glitchesin
individual and collective behavior;

3. Entrenched socioeconomic systems and
belief systems; and

4. Diminished capacity to act systemically or
pro-socially.




Biophysical Realities

Ultimately, how we navigate the unraveling of
environmental and social systems comes down to
human agency, choice, and leadership. However,
human agency is constrained by physical reality—
most relevantly, the viability and health of
ecosystems, the availability and quality of natural
resources and energy sources, and the capacity of
the planet to absorb wastes and support human
activities.

We have already discussed environmental
challenges (climate change, biodiversity

loss, fresh water scarcity, resource depletion,
and chemical pollution) in Section Il above.
Humanity can reduce the severity of these
environmental challenges or the risk of crossing
calamitous thresholds by massively and rapidly
reducing habitat loss, pollution, and material
consumption. Making these sorts of changes
might entail, for example, building more public
transit infrastructure to reduce societies’ reliance
on inherently inefficient automobile transport.
But making significant changes to infrastructure
requires energy, materials, and access to natural
resources (including land, water, and ecosystem
services). We’ve already depleted, polluted,

or overused many of these resources: aquifers
have been drawn down, high-quality ores are
dwindling, and forests have been logged.

Most crucially, replacing our global fossil fuel-
based energy system with alternative low-carbon
sources requires enormous amounts of energy
for building solar panels, wind turbines, batteries,
transmission lines, and vehicles and equipment
that run on electricity.!** Altogether, this will
amount to the largest industrial project ever
attempted—by far. In the early stages, most of
energy for this undertaking will have to come

from fossil fuels, since coal, oil, and natural gas
supply about 85 percent of all global energy
currently. Therefore, the energy transition

will itself cause a significant pulse of carbon
emissions. Yet our remaining carbon budget (the
carbon that humanity can emit without triggering
1.5° or 2°C of warming) is already down to just a
few years of current business-as-usual emissions.

So, ironically, the energy transition—which we
are undertaking to reduce carbon emissions—
may end up causing humanity to blow past

the emissions targets commensurate with
maintaining a livable planet. The only way to
avoid this conundrum would be for industrial
nations to greatly reduce energy usage for
“normal” operations—most especially transpor-
tation and manufacturing—as soon as possible.
But this would amount to deliberately shrinking
the world’s largest economies. Would that be
politically feasible? What would be the conse-
quences for the global economy, and for the lives
of billions of people?

The undeniable reality of biophysical limits forces
us to confront profound questions like these:

e Can we slash humanity’s planetary
footprint while still growing the global
economy? Current analysis suggests the
answer is no.'*>

e How manyhumans can the planet
sustainably support and at what level
of equitable material consumption?
Estimates vary greatly, but conser-
vative ones that assume a generally
shared industrial level of production
and consumption trend toward a global
population limit of one to three billion.*
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e To what degree can renewable energy
technologies replace fossil fuels
sustainably, equitably, and with
limited environmental and human
impacts? Again, estimates vary greatly,
but the most optimistic projections tend
to rely on unrealistic assumptions.*’

e What impact could the declining avail-
ability of fossil fuels and other critical
nonrenewable resources have on
the energy transition and on society
more broadly? According to at least one
systems dynamics analysis, if supplies
of fossil fuels and critical minerals are
constrained, the energy transition may
not be physically achievable without
radically reducing society’s overall energy
and material throughput.'*®

¢ How much should we rely on negative
emissions technologies (heavily
factored into climate stabilization
models) to remove carbon dioxide
from the atmosphere? The best study so
far on the prospects for carbon capture
concludes that only biological methods
(such as capturing CO, in forests and
soils) are actually viable at scale.*

Individual and Collective Behavior

Human psychology and evolutionary biology
profoundly affect how we view, interpret, and
respond to environmental and social crises.
Though largely invisible and often irrational,

our psychological and biological imperatives
promote deeply ingrained behaviors that present
a formidable obstacle to achieving systemic
change. These behaviors are adaptive traits that
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helped Homo sapiens survive for 99 percent of our
history as a species. Unfortunately, many of these
traits are maladaptive for managing the global
industrial society we’ve built over recent decades
and the crises that this society has engendered.

A few of the many cognitive biases'?® and other
behavioral traits that make it challenging to
address environmental and social crises include:

e Discounting the future. For most of
human history, it made sense to favor
present rewards over potential future
costs, or to resist making sacrifices today
for the possibility of future benefits
(though some Indigenous societies
notably made decisions with future
generations in mind*'?!). Unfortunately,
the existential risks we face today require
the opposite response: we must sacrifice
now if our grandchildren are to have the
opportunity to thrive.

e Tribalism and in-group/out-group
dynamics. For most of human history,
conformity to the expectations of our
tribe and distrust of people outside our
tribe were keys to survival. Despite the
fact that modern economies tend to
promote individuality and self-interest,
deep-seated in-group/out-group social
and psychological dynamics still hold
sway. Irrational tribalism—especially in
periods of uncertainty or crisis—makes it
challenging for individuals to break away
from dominant unsustainable or unjust
social norms. Tribalism also fuels polar-
ization, divisiveness, scapegoating, and
even violence.

Confirmation bias and motivated
reasoning. All of us are susceptible

to confirmation bias (the seeking out

or remembering of information that
reinforces preexisting beliefs) and
motivated reasoning (the tendency to
readily accept things that we want to
believe and to be skeptical of things

that we don’t).'?? These two biases

are especially strong when it comes to
deeply held beliefs or highly emotional
subjects. When coupled with in/out-group
dynamics and algorithmically driven
sourcing of content online, these cognitive
biases make it challenging to think criti-
cally or find widespread agreement on
the causes of, and responses to, our most
pressing challenges.

Sunk cost bias. The bias toward
systems, policies, or technologies that
have received prior investment often
favors unsustainable or unjust solutions.
Individuals act with a sunk cost bias
regularly—from finishing a book they
don’t like, because they’ve already read
half of it, to getting a job as a lawyer
despite hating the actual work, because
they’ve committed years of their life and
tens of thousands of dollars to getting a
law degree. Organizations, communities,
and nations are also susceptible to the
sunk cost bias, and it regularly affects
large-scale policy choices, like spending
billions of dollars every year to maintain
an unsustainable highway system rather
than supporting the land use changes
that minimize the need for low-density
transportation.
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Patterning. While the ability to recognize
patternsin nature (for example, the
behavior of prey animals) was a highly
successful adaptive trait in pre-industrial
times, the human brain’s tendency to seek
patterns can drive people to oversimplify
or misinterpret situations, and can even
fuel belief in conspiracy theories.

Novelty seeking. Novelty seeking, too, is
a behavioral trait that likely had adaptive
advantages in spurring humans to take
risks or pursue new knowledge or skills
that sometimes led to big rewards. But our
tendency to seek experiences that trigger
the release of dopamine (a neurotrans-
mitter associated with intense feelings
of reward*?®) can easily be “hijacked,” for
instance by social media. Moment-by-
moment reward seeking tends to shrink
our attention and makes it more difficult
to prioritize problems that may take
generations to solve.

Difficulty comprehending the current
size and scale of the human project.
Human impacts have outgrown our
ability to comprehend, let alone manage
them. Some phenomena, like global
warming—described by the philosopher
Timothy Morton as “hyperobjects”!**—
operate at scales of time and space that
defy our ability to grasp them. At the
same time, the dynamic of compounded
growth—which characterizes everything
from global economic activity and energy
demand to the amount of internet data
being created every hour—is foreign to the
patterns of nature and human activity in
which we evolved.'®

Socioeconomic Structures, Institutions,
and Belief Systems

Anthropologist Marvin Harris hypothesized that
all human societies operate in three realms: infra-
structure (which consists of our interactions with
nature to obtain food and materials), structure
(the means by which we make collective decisions
and allocate resources and wealth), and super-
structure (the realm of ideas, values, beliefs, and
worldviews)."® Harris argued that cultural change
can proceed within each of those realms, but

that major infrastructural change tends to drive
significant shifts also within society’s structure
and superstructure. Thus, when certain human
societies abandoned the infrastructure of hunting
and gathering and adopted the infrastructure of
large-scale grain agriculture, their structures and
superstructures followed suit. These societies
transformed from small, usually egalitarian,
animistic bands to nation states with rigid hierar-
chies of power and religious belief in sky gods.

Viewing modern society through the lens of
Harris’s cultural materialism, we can see that
humanity’s growing ecological footprint, the
structures of the global economy, and broadly
held beliefs in human exceptionalism and
unending technological and material progress
stem largely from a recent and extraordinary
infrastructural shift—the explosion of fossil energy
production and consumption, which simply can’t
persist for reasons explored above. All of the
wonders of the “developed” world that influence
how we think about the world arose from exploi-
tation of fossil fuels. To avoid widespread collapse
of environmental and social systems, humanity
now faces an unprecedented challenge—to
transform our socioeconomic and political
systems (structure) and our belief systems (super-
structure) before another infrastructural shift




(climate change and the depletion of fossil fuels)
forces such changes upon us. The pointis to get
ahead of the curve—to manage the required
downshifting and avoid suffering. But to do so,
we’ll have to invert the usual order in which
structure and superstructure evolve.

Perhaps most significant, and most challenging
to address are the structures that support the
modern economy. The modern global economy

is built on large-scale energy usage and material
consumption, growth, and exploitation of labor
and the natural world. Despite claims that

energy and materials consumption, as well as
greenhouse gas emissions, are being decoupled
from economic growth, the correlation of global
energy usage to economic activity remains
almost perfect.’ And continued growth of the
economy is not just an aspiration, but an absolute
requirement of today’s economic and financial
playbook, including the way money gets created.
Most people think that money is created by
governments. But, in fact, banks create most
money by loaning it into existence with the expec-
tation of a return of both principal and interest.
When a bank makes a loan, it records the amount
as an asset in its own account, and a liability in
the debtor’s account. The money itself appears

at the moment the loan is recorded. Without
economic growth, interest cannot be paid on
most loans, and a large-scale round of defaults
will ensue, wiping out most investors and much of
the financial system itself.

Growth is also an expectation of virtually every
investor-backed business (whether publicly-
traded or venture capital-backed) and exists as
a largely unquestioned foundation of everything
from tax-based government to climate models
to the operation of philanthropic institutions.

But growth is unsustainable on a finite planet
and requires the exploitation of nature and
people. Many pundits promote future scenarios
where economic activity continues to grow but
we somehow avoid exploitation of people and
planet. Such scenarios almost universally depend
on technological solutions—negative emissions
technologies, renewable energy, and artificial
intelligence—that don’t exist, can’t support
growing energy demand, or require vast increases
in the use of energy and material resources.

Our dependency on growth also has psycho-
logical and cultural dimensions. For decades,
economic growth has been equated with
“progress”—a pairing supported by advertising,
politics, and policy. Thus many, if not most,
people tend to see giving up growth as accepting
a future of decline and failure.

A few other socioeconomic and cultural impedi-
ments to the transformative change required to
avert the breakdown or collapse of environmental
and social systems include:

¢ Prioritizing the near term. Discounting
the future is not just an individual
cognitive bias; it is baked into economic
and political decision-making. In democ-
racies where elections are held every two
to six years, there is little incentive for
politicians to enact policies to address
existential threats like climate change
that require near-term sacrifice, cost, or
instability. The same dynamic plays out
in finance, where short-term decision
making (e.g., to achieve quarterly projec-
tions) drives the behavior of corporations
that control much of the global economy.
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Complexity and specialization. We have
built a global economy so complex that

it requires specialization in all sectors

of society. This level of complexity and
specialization presents a challenge for
any individual to understand the big
picture of the global economy. And it’s
even more challenging to identify and act
upon leverage points to transform it.

Inertia of the status quo. People tend to
resist change and act on what they know.
The familiarity of the status quo (even if
itis trending toward unraveling) is often
seen as preferable to the uncertainty of
change (even if it may come with a major
upside). Coupled with sunk cost bias,
this preference for the status quo hinders
engagement in bold, rapid alternatives
to change familiar structures in the built
environment and entrenched govern-
mental processes.

Belief in individuality and human
exceptionalism. Central tenets of
modern, capitalist societies—best
exemplified by the United States but
shared by much of the world—are the
beliefs that pursuing individual self-
interest benefits society as a whole, and
that humans have the unique capacity to
overcome all natural limits through our
ingenuity. These beliefs are extremely
recent in the scheme of human history
and run counter both to deep-seated
evolutionary traits and to wisdom gained
by Indigenous societies over many
millennia. But they serve as a largely
unquestioned obstacle to the kinds of
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cooperative behavioral and structural
changes required to avert collapse.

Diminished Capacity to Act
Systemically or Pro-socially

Neoliberal economist Milton Friedman famously
stated that “Only a crisis—actual or perceived—
produces real change.”*?® While it’s true that
disasters have led to profound shifts in public
awareness and have been used to advance
otherwise unpopular policies, positive transfor-
mative change less often follows from disasters.'?*
A brief scan of human history sadly offers many
examples of crises leading to the rise of autoc-
racies, violence and wars, and persecution or
even genocide.

While there is risk of regressive responses to
crises, there is also a potential for achieving

little to no meaningful change. After all, many
existing systems (national governments, capitalist
economies, shared belief structures) are highly
resilient and have already weathered consid-
erable turmoil. But if these human systems do not
change, they will continue to create conditions
that give rise to societal breakdown or collapse. A
major driver of complacency is the power wielded
by those who benefit from the status quo. But
lack of change may also simply be the product of
diminished capacity to enact reforms—financial,
material, or sociopolitical—as destabilization
accelerates.

At the same time, the likely rise in the number
and severity of acute crises—natural disasters,
epidemics, economic contractions, supply chain
disruptions, sectarian or ethnic conflicts, and so
on—increases the risk that we, as individuals and
as whole societies, will bounce from one crisis to
another, operating only in reactive mode. Picture

how difficult it would be for a fire brigade to
work on improving its leadership structure if it’s
constantly running around town putting out fire
after fire.

Any constructive response to the systemic
environmental and social crises we face, and

to the biophysical, behavioral, and structural
obstacles to dealing with those crises, outlined
immediately above, must begin with a recog-
nition of both the crises and the obstacles. That’s
a main goal of this document. But this recog-
nition, though essential, is only a beginning
point. We very quickly need to become experts
at prioritizing the crises, recognizing their root
causes, and overcoming the obstacles to taking
effective action. After that must come the hard
work of building or rebuilding social and techno-
logical systems to the degree we can, dealing
with the consequences of systemic change and
breakdown, and, to the extent that’s possible,
preventing harm to people and nature.

C. Getting It Right or Getting It
Wrong

The nature of the Great Unraveling—converging
crises in numerous complex, adaptive environ-
mental and social systems at scales from the local
to the global—makes the task of predicting the
future in any detail a fool’s errand. But detailed
prediction isn’t necessary in order to consider
what factors and actions are more likely to lead

to a more resilient, equitable, and sustainable
society versus those likely to hasten breakdown
and collapse. What factors and actions might lead
us to get our response to the Great Unraveling
wrong, or right?
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Getting It Wrong e Attempting to maintain maladaptive
aspects of the status quo. Attempting to
address the systemic risks we face while
holding onto the very structures, beliefs,
and behaviors that created those risks

in the first place is a recipe for disaster.

It seems inconceivable that we could

Acting as though the Great Unraveling is not
already upon us, and does not require transfor-
mative change to navigate it and reduce the risk
of breakdown or collapse, is effectively to get our
response wrong. That’s because acting this way
will lead to:
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Delaying bold action. The longer it
takes to mobilize widespread, ambitious
action to address the environmental and
social crises we face, the more severe the
Great Unraveling will be and the higher
the risk of breakdown (or even collapse)
of essential systems will be. Delaying
action through incrementalism can be
nearly as damaging as no action at all.
Tackling the issues culminating in the
Great Unraveling will require major and
rapid directional change, and reallo-
cation of resources, throughout industrial
societies. For example, incentivizing the
adoption of electric vehicles is an insuf-
ficient response to the challenges that
climate change and resource depletion
pose to our current global transport
system. Given limits to materials and
energy, our ultimate goal must be an
overall reduction in mobility, especially
in transport modes such as aviation and
personal motorized vehicles—with a
relocalization of economies to reduce
the distances people and materials need
to travel. Moreover, while we pursue this
goal we must also take steps to ensure
that the essential services (such as food
distribution, healthcare, and education)
currently provided by highly resource-
intensive transport systems are not
severely curtailed.

transform the global economy away from
its fixation on growth, consumption,
immediate returns, and efficiency;
address disparities in power and wealth;
move from fetishizing individual freedoms
to nurturing collective wellbeing; or shift
from a parasitic relationship with the
natural world to a symbiotic one—that s,
until we realize the status quo is actually

a dangerous aberration in the human
story and is leading us toward ever greater
destabilization.

Using linear and siloed thinking. Linear
thinkers view a problem as a process
with a starting point and a sequence of
connected steps, ultimately leading to

a solution. Simple, isolated problems
can often be effectively managed using
this kind of thinking. However, when
problems are not isolated but interact
across technological, social, and environ-
mental systems, linear thinking can then
obscure the real situation and lead to
outcomes that are unsatisfactory or even
catastrophic. Siloed thinkers tend to stay
within a strictly defined range of expertise
(such as poverty elimination, environ-
mental pollution abatement, or energy
management) and have difficulty seeing
how developments within their field are
tied to those studied by different sets of
specialists.




If we continue viewing the crises described in
Sections Il and Ill above as isolated problems that
can be prioritized and addressed separately rather
than systemically, we risk widespread destabi-
lization or cascading breakdowns, even if we
have made progress in tackling some individual
issues. Likewise, anticipating that destabilization
in environmental or social systems will continue
linearly (because it has done so to date) ignores
the very real threat of sudden and dramatic shifts.
The Arab Spring in 2011 serves as an illustration
of both of these dynamics at play: chronic condi-
tions of corruption and economic stagnation

in the Middle East/North Africa (MENA) region
combined with a spike in global grain prices as

a result of climate change-influenced droughts
created explosive political upheaval throughout
the region.®*°

Getting it wrong in our minds will inevitably
lead to getting it wrong in terms of behavior
and policy. The results, then, are likely to
include growing polarization, conflict, violence,
inequality, and injustice; the rise of “Green
Fortresses” and sacrifice zones; and loss of life,
diversity, and possibility.

Getting It Right

In contrast, getting our response right will likely
entail:

e Acting swiftly and aggressively to
minimize the risk or extent of desta-
bilization, breakdown, and collapse.
What’s needed is a rapid reduction in the
brittleness of key human and ecological
systems. In our efforts to reduce that
brittleness and build resilience, we must
start with the systems everyone depends
on: food, energy, water, healthcare,

communication, and money. There are
already efforts underway in communities
around the world to reform or transform
each of those systems—including efforts
to localize food systems, incentivize
energy conservation, deploy renewable
energy sources, conserve fresh water,
improve access to healthcare, reduce

the intrusive impacts of modern commu-
nication technologies, and create
alternative means of exchange. However,
such efforts currently operate at an insuf-
ficient scale. Policy makers must bring
these efforts into the foreground and
support them with adequate funding and
appropriate policies.

Resisting the forces that increase the
likelihood and severity of collapse.
Despite clear indications that our current
path is ruinous to the wellbeing of billions
of people and trillions of non-humans,
the status quo of corporate profit maximi-
zation, deepening economic inequality,
and investments in new fossil fuel infra-
structure continues apace. We must
strengthen efforts that resist the systems,
institutions, policies, and projects which
hasten and worsen the unraveling of
environmental and social systems. These
efforts range from political engagement
and shareholder/consumer actions to civil
disobedience and direct action aimed at
defending communities and ecosystems
from extractive capitalism.

Choosing the right systems to fortify.
Effort expended in increasing the resil-
ience of systems and infrastructure
that are inherently unsustainable is
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essentially wasted. For example, airports
and highways are transportation infra-
structure that is inherently inefficient
and needs to be de-emphasized if we
hope to minimize climate change and
other environmental stressors. It is

the essential functions of systems—the
meeting of human needs for food, water,
communication, and health—that need
to be made more resilient, not the
existing means of meeting those needs.
The available time and human capacity
for building and repairing effective,
sustainable systems is limited. Therefore,
we will need to choose what infra-
structure is worthy of investment, and
what is worthy of abandonment.

Shifting our thinking. In direct contrast
to linear thinking, systems thinking,
lateral thinking, critical thinking, and
creative thinking are foundational for
getting it right in virtually every aspect
of navigating the Great Unraveling.
Instead of siloed thinking, we need
cross-disciplinary research, the appli-
cation of ecological principles, and

the training and input of generalists.
Thinking in terms of systems is not only
key for understanding where and how to
intervene but also in investing limited
time and resources on multisolving
strategies.™!

Redirecting and rationing resources.
Labor, energy, materials, and money are
in limited supply and will be required

to build systems that can persist over
the long term. These resources must be
strategically withdrawn from supporting
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unsustainable systems and redirected
toward maintaining basic services while
also creating new low-energy infra-
structure. And this must be done at
unprecedented speed. Maintaining basic
services during this wartime-scale effort
will require wartime-era strategies, such
as rationing of food, energy, and manufac-
tured products. During both World Wars,
rationing ensured that everyone had
access to basic requirements, while
Victory Gardens programs engaged a
wide swath of the population in growing
healthy food locally. Similar kinds of
programs will be needed to minimize the
human impacts of the Great Unraveling.

Moving from exploitation to collective
care. It’'s commonly understood that

a tremendous source of the wealth of
European and European settler nations
came through the exploitation of human
labor and natural resources during the
period of colonialism. But this exploitation
didn’t cease with the end of the colonial
era. It’s estimated that over the 25 year
period between 1990-2015, the value

of all embodied raw materials, energy,
land, and labor appropriated from the
Global South by the Global North equates
to $242 trillion.*32 As we more deeply
experience the unraveling of environ-
mental and social systems, this pattern
of exploitation could persist or worsen,
as wealthy nations and communities
seek to transition their energy systems

by extracting labor, minerals, and other
“resources” from Global South and
Indigenous communities, while rendering
disadvantaged local communities and

whole regions around the globe sacrifice
zones. A reorientation toward collective
care is imperative, not only from the
standpoint of justice, but as the only
viable path towards sustainability and
security. This begins with advantaged
households and nations significantly
downscaling their own consumption and
investing in reciprocity and reparations.

Adopting new (or perhaps old) stories

of humanity’s relationship with one
another and the natural world. During
the 19" century, the English-speaking
world was enthralled by the rags-to-
respectability novels of Horatio Alger.

In the late 20™ century, the “Star Trek”
narrative of humanity exploring other star
systems similarly engaged the collective
imagination. Both were iterations of a
deeper story—the story of progress—
which has permeated our collective
human mentality since the beginning of
the Industrial Revolution. It is an attractive
story because it is optimistic, and it

can feel authentic because of the rapid
expansion of human powers that we’ve
witnessed in the fossil fuel era. During the
Great Unraveling, very different stories will
be needed. We’ll need stories that situate
humanity in the context of natural systems
with limits, stories that recognize the
intrinsic value and our dependence on the
more-than-human world, and stories of
healing and regeneration. Fashioning such
stories is a job for creative artists as well as
public figures of all kinds.

Learning from Indigenous commu-
nities and those on the frontlines of the
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Great Unraveling. Indigenous peoples
are defined as having lived in one place
for countless generations. Living in a
particular place for many centuries or
millennia forces people to learn the
limits of local ecosystems. Indigenous
peoples typically make decisions taking
future generations and other species
into account. The dominant industrial
cultures of the world need to rapidly
adopt these essential qualities of the
Indigenous mindset. However, we can’t
learn from Indigenous wisdom while
simultaneously continuing to exterminate
Indigenous culture around the globe;

if we wish to learn, we must earn that
knowledge through persistent alliance
and generosity.

Building capacity to respond to
changing circumstances. The public
needs help understanding why change
and sacrifice are necessary—especially
after decades of messaging that promoted
overconsumption while excusing
inequality. Public education must also be
directed toward helping people build skills
that will be needed in turbulent times—
skills such as growing food, repairing
machines and infrastructure, and
providing emergency care. At the same
time, public messaging must promote
psychological health and motivation while
building social cohesion. Maintaining the
credibility of such messaging will require
honest and accurate reporting of facts
and transparency of institutions and office
holders. What’s needed is essentially the
opposite of propaganda, which is typically
built on unequal social power and the

promotion of convenient lies. Public
officials must be held to high standards of
truth, fairness, and empathy. Collective
psychological health and social cohesion
can also be served by encouraging cultural
events and expressions. In our response to
the Great Unraveling, there can be a major
role for the arts and for cultural pioneers
in creating beauty and opportunities for
social connection and enjoyment.

Fostering a global attitude of nonvio-
lence, fairness, and compassion. One
likely response to rapid change (brought
on both by the Great Unraveling and by
collective efforts to minimize it) will be
conflict over access to scarce resources,
and over control of public agendas and
messaging. While a certain degree of
conflict may be inevitable, fighting can
only make problems worse. Members of
the public will need ways to express their
differences without violence or hostility;
they will also need to see clear evidence
that leaders empathize with them that
resources are being distributed equitably,
and that everyone is being asked to make
sacrifices when needed. Nonviolence and
fairness must be pursued internationally
as well, for similar reasons.

Crucially, getting our response right is not about
avoiding the Great Unraveling. Systemic crisis is
already here and, in many ways, inevitable. But
the extent of the unraveling, how much thread we
have to work with to reweave social fabric, and
what we make of that thread, are all still in our




VIi. What You Can Do

There is a great deal that leaders of industry and government
can and should do in response to the Great Unraveling. But it
is extremely unlikely they will do enough to prevent an array of
harmful events—from climate-related disasters to economic
meltdowns. That leaves a huge burden on individuals, families,
and households to adapt and respond.

Forindividuals, it’s easy to feel overwhelmed and powerless,
given the scale and diversity of the challenges our species will
face this century. However, each of us does have some agency to
respond courageously and creatively. There are things we can do
to mitigate the worst, and to seize opportunities to build a future
that’s sustainable, happy, and beautiful.

Of course, it is difficult to prescribe a list of tasks or activities that
work for everyone, considering widely differing circumstances,
capacities, motivations, and passions. The good news is that
there are plenty of areas at the household and community scale
where it would be valuable to expend adaptive effort. The bad
news, as we have repeatedly emphasized, is there is also nothing
that can be done to entirely prevent the Great Unraveling.

In general, an overarching goal of personal action should be to
build resilience—the capacity of a system to encounter disruption
and still maintain its basic structure and functions.'**
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What is it that makes a person, a community,

or an ecosystem resilient? It boils down to an
ability to adapt to both short-term disruption
and long-term change while retaining essential
aspects of identity. Resilience in an ecological
system might be described in terms of general
qualities like having a diversity of species and
ample nutrient reserves, plus specific adaptations
like the ability of certain tree seeds to survive
wildfire and sprout soon afterward. Resilience in
a system where humans play a role may likewise
involve general qualities like diversity (say, of
revenue sources) and redundancy (say, of trans-
portation options), plus qualities related to how
we make decisions, like openness to new ideas,
trust, and strong social networks.

The resilience of any one system is influenced

by the resilience of everything around it (for
example, the resilience of a household is affected
by the resilience of the larger economy—and vice
versa). Naturally, we aim to build resilience in the
systems we care about the most or those where
we can exert the most control. But we still need to
be sensitive to ways in which influence cascades
down from global systems, to nations, cities,
households, and individuals—and also back up
those same hierarchical levels.

Once we have a rough idea of what resilience is,
we can begin to apply the concept to systems by
encouraging resilience-building characteristics
and discouraging resilience-reducing charac-
teristics. It will likely be useful to focus on three
specific aspects of personal resilience-building
capacity: informational, emotional/psychological,
and practical.

A. Informational Competence

The Great Unraveling has the potential to
scramble our thinking. There will be waves of
problems to sort through; many voices will
seek to take advantage of our informational
overwhelm; and new information delivery
systems will spew ersatz explanations and
identify imaginary as well as real villains. As a
result, blame will proliferate, and conflict will
ensue. To avoid needless hostility, we’ll need
more understanding—the basis of compassion
and peace. And gaining more understanding, in
turn, will require us to do the following:

e Learn to think more in terms of systems.
As Donella Meadows pointed out in her
classic book Thinking in Systems, key
aspects of the world can best be under-
stood as complicated systems, with many
mutually interacting parts, rather than
as simple pairs of cause-effect relation-
ships.’* Understanding how systems work
is essential to understanding why they
tend to produce problems that stubbornly
resist solutions. The causes of the Great
Unraveling cannot be fully grasped, nor
can appropriate responses be mounted,
without an understanding of system
dynamics.

e Develop critical thinking skills. In a
social environment rife with conspiracy
theories and propaganda, you will need
to sort truth from fiction. Critical thinking
is also essential to understanding current
systems and their changing status, and
to being able to redesign those systems
to ensure a survivable response to the
Great Unraveling. Base your opinions
and actions on evidence. But don’t just
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look for evidence to confirm your existing
opinions; always be open to evidence that
you’re wrong, and to new ways of viewing
and explaining the data—but test these
new explanations just as rigorously. That’s
the essence of the scientific method.

Understand the root causes of the
Great Unraveling. If we don’t under-
stand why things are falling apart, our
response is likely to be chaotic and even
counterproductive. Without an accurate
grasp of historical context, we’re likely

to latch onto explanations that simply
blame this or that group for the situation.
There already are, and no doubt will

be more, widely circulated narratives
about symptoms of the Great Unraveling
designed to further the interests of a
particular group by blaming its enemies.
But the Unraveling itself cannot be
blamed on a particular group; it arose
from many sources and from many
different people encountering a new set
of circumstances. While some people will
deserve to be called to account for specific
actions, becoming absorbed in the blame
game won’t stop the Unraveling and can
considerably worsen it. Keep in mind the
deeper historical dynamics that led to
the Great Unraveling, and try to educate
others about them.

Help others understand. The more
people who get it, the greater the
chances of maintaining social cohesion
and of mounting effective responses.
Some people are better equipped than
others to write or speak publicly about
the Great Unraveling or publish papers
about it. Even if you’re not a professional

communicator, it will still be helpful

to share your understanding of the
Unraveling, its causes, and some appro-
priate responses within your circle of
colleagues, friends, and relatives. Your
overall response efforts will be more
effective, and you may have better mental
health prospects, if you are surrounded by
people who have this understanding.

e Explore other ways of being and
knowing—for example, Indigenous
ways of thinking. Our modern mindset is
unique. Some aspects of it, such as the
scientific method, deserve to be preserved
for future generations. But this mindset is
largely conditioned by consumerism and
over-specialization. Indigenous societies
tended to have a more nature-based
and holistic understanding of the world
and humanity’s place within it. Cultivate
a respect and awareness of Indigenous
attitudes by seeking out useful literature
and personal contacts. Also, become
aware of issues affecting Indigenous
people in your area and help if you can.®

B. Emotional/Psychological
Resilience

Some people bounce back from adversity
relatively easily and quickly, while others dwell in
feelings of depression or anger and lose the ability
to enjoy life and act effectively. Psychologists
have been trying to understand why for decades.
Research shows that resilient people aren’t
carefree eternal optimists; what distinguishes
them is their adoption of successful techniques

to avoid or cope with crises. Among other things,
these coping techniques help balance negative
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emotions with positive ones and maintain an
underlying sense of competence.

According to studies, these four factors are
critical in personal psychological resilience:

1. The ability to make realistic plans and
take steps necessary to implement them,

2. Apositive self-concept and confidence in
one’s strengths and abilities,

3. Communication and problem-solving
skills, and

4. The ability to manage strong impulses
and feelings.

A personality trait often identified in psycho-
logical resilience studies is grit, a term that refers
to perseverance and the passion for long-term
goals. “Gritty” people are characterized as
working persistently towards challenges and
maintaining effort and interest over years
despite negative feedback, adversity, plateausin
progress, or failure.

Heredity and upbringing play a role in the devel-
opment of grit and emotional resilience. But
later in life you can still develop these qualities
through effort. Detailed advice is contained in the
book Emotional Resiliency in the Era of Climate
Change by Leslie Davenport;**® the following are
some useful approaches:

e Work on building emotional resilience
capacity and widening your window/
zone of tolerance.*®*” People who have
experienced significant stress or trauma
may find it hard to stay calm (their fight/
flight response has been triggered);
alternatively, they may shut down
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involuntarily (this is called the freeze
response) when confronted with stress.
Learn to become aware of the cues or
signals that you are becoming either
hyper- or hypo-aroused. Use these cues to
alert yourself that you are coming close to
the edge of your window of tolerance and
that you need to take action. In general,
soothing skills (such as soothing breathing
and focusing on calming imagery) and
grounding techniques (such as tuning
into your five senses) can help bring you
out of hyper-arousal back down into your
optimal zone.

Build a centering or grounding practice.
For some, this may be meditation or
prayer; for others, an artistic discipline
(such as playing music, painting, or
dancing), a martial art, or yoga. It should
be a practice that engages both the left
and right sides of the brain, and that you
can pursue daily.

Process your feelings about the Great
Unraveling. Events in coming years—
distant global events, and ones that affect
you personally—will provoke feelings of
grief, anger, and sadness. These are inevi-
table and healthy emotional responses.
Find contexts in which to safely express
these feelings, rather than bottling them
up inside yourself.

Build community. The safest space in
which to process difficult feelingsis a
small community of people who care
about one another. This could be a church,
a neighborhood, or an informal network of
friends. We need other people in our lives;
without effort spent in building quality

interpersonal connections, we tend to
become increasingly isolated—and that
leads to poor mental health outcomes,
poor decisions, and constrained ability to
respond to emergencies.

¢ (Re)connect to nature and the more
-than-human. Living in urban environ-
ments walls us off from nature. As a result,
we tend to lose touch with the very basis

of our existence. Not only are many people

ignorant of where their food comes from,
but they also suffer from what psycholo-
gists call nature deficit disorder.!3
Keeping pets is one way to reconnect
with the other-than-human world, but
gardening and spending time in nature
also fill the need to re-ground ourselves.
A practical way of engaging with nature
is to learn the plants and animals native
to your region, and also to learn which
plants are edible, which are poisonous,
and which can be used for fiber and other
applications.

C. Practical Personal Steps for

Building Resilience

In 1989, Earth Works Group published a
bestselling book titled 50 Simple Things You
Can Do to Save the Earth.* It advised steps like
recycling, donating to environmental organiza-

tions, and eating less red meat. The book was
criticized by J. Robert Hunter, author of Simple

Things Won’t Save the Earth, who argued that
preserving the planet and human civilization

will actually require difficult collective actions—

including confronting capitalism, systemic
inequality, and our societal addiction to fossil

fuels.14
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The authors of this report agree that the global
polycrisis cannot be solved easily through
individual efforts. Nevertheless, as we have
already seen, there are things we can all do to
help ourselves and our communities weather the
challenges ahead, while also reducing the severity
of those challenges. Here are steps to get you
started:

e Assess what vulnerabilities you face
and what you can do. What are the most
likely stressors? How can you reduce your
vulnerability or compensate in advance?
Performing a resilience assessment
requires answering a few key questions.
First, resilience of what? What is the
system you’re interested in? What is
its boundary? Is it your household? An
ecosystem? A city? A neighborhood? An
organization? If it’'s a human system, what
are its interactions with natural systems—
its resource flows, its dependencies and
impacts?'#

e Gain skills. Think about what skills you,
your family, and colleagues may need
in the face of deepening environmental
and social crises. Your list might, for
example, contain items like learning
to grow food, or to repair machines,
plumbing, and wiring. A key skill that may
not come immediately to mind is conflict
de-escalation and resolution. For some,
self-defense may be a priority. Begin now
to assemble a small relevant library, take
classes, and share your new skills with
others.

e Build social cohesion and strengthen
social ties. During the COVID-19
pandemic, it became apparent that
countries with higher levels of social

cohesion typically saw better outcomes.**
When people are motivated to work
together, they get more done, they

waste less time on bickering and
complaining, and they feel better about
their experience. The Great Unraveling
will tear at social cohesion (as discussed
above in Section Ill), so it is vital to
nurture mutual trust and cooperation.
Start now to generate connections

within your neighborhood and larger
community. Leadership trainings that
emphasize working in groups and group
psychology can be helpful. Even the
simple skill of designing and running an
effective meeting can make an enormous
difference in enabling you to bring your
community together.

Get to work. Greater resilience is needed
in all the essential functions and systems
of every modern society—its food,
money, water, waste, transport, gover-
nance, communication, security systems,
and more. You will naturally gravitate
toward one of these systems, given your
interests, experience, and skills. Strive to
increase societal resilience in your field of
expertise. At the same time, seek to gain
and maintain a wider and more general
understanding of the status of global
unraveling and the responses of various
organizations and governments. If your
expertise is at the national level, also pay
attention to local issues affecting your
community’s adaptive resilience in the
face of foreseeable challenges. If you are
working on a resilience project, identify
allies, gather resources, and make action
plans with timelines. And find ways to

tie your efforts with people working at
national and international levels.
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VIl.Summary and Takeaways

The Great Unraveling is a turning point in the timeline of human
existence. As such, it carries a significance on par with the
emergence of language, the development of agriculture, and

the Industrial Revolution. But it will likely be more perilous than
those earlier watersheds. Never has humanity had so much to
lose, and never has it faced so many challenges at once across so
many sectors and over so short a period of time.

The Unraveling is inevitable, given the extreme and unsus-
tainable growth trends of the past two centuries, and especially
the last 70 years. Because we have adapted our collective
behavior and assumptions to economic opportunities opened

by vast amounts of energy unleashed via fossil fuels, we have
adopted unrealistic expectations for the levels of human
population and consumption that can be sustained over the long
term. The dashing of those expectations against hard natural
limits is one way of characterizing and understanding the Great
Unraveling.

It is psychologically challenging to contemplate the unraveling of
human and environmental systems. Therefore, when confronted
with evidence that our current collective path is unsustainable,
we tend to jump to “all-or-nothing” ways of thinking, sometimes
framing our future in simplistic and unhelpful terms as “the end
of the world,” “apocalypse,” or “collapse.” While a complete and
sudden end of humanity is theoretically possible via nuclear

war, our more likely near-term future will consist of decades of
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social, economic, political, and ecological turmoil
punctuated by periods of rescue and recovery.

By the end of the century, both the overall

human population and the overall economy will
be smaller, perhaps significantly smaller, and
humanity will inhabit a world of damaged but
rapidly adapting ecosystems and largely depleted
resources. That’s not a future that many of us as
individuals would willingly choose, but it is the
one that we have collectively determined through
decades of fossil-fueled overpopulation and over-
consumption. The point to remember is that it is
a future in which we will still have agency. We can
optimize the Great Unraveling with cooperation
and foresight, or we can ensure a worse outcome
through denial and conflict.

The Unraveling has begun. Evidence discussed

in Sections Il and Il above shows that the
Unraveling is no longer merely the subject of
warnings and forecasts; consequences are already
unfolding and will worsen dramatically in the
years and decades ahead.

Behaviors, attitudes, and strategies that seemed
to make sense before the Unraveling (such as
efforts to grow national and local economies)
need to be replaced by different attitudes,
behaviors, and strategies (such as efforts to build
resilience). Building resilience at the community
scale will be especially important: as global
supply chains grow brittle and shatter, humanity
will depend more upon local economies for
survival and opportunities to thrive. Cooperative
strategies to ration scarce resources and reduce
inequality will also be required in order to defuse
conflict and ensure optimal outcomes for as many
as possible.

There is a great deal of shared hard work ahead
on many levels—social, psychological, political,

and practical—to minimize impacts on people
and nature. To motivate this work, we must share
collective goals. Ourimmediate goal should be
to prevent harm to people and the more-than-
human world while fostering resilient, diverse,
ecological, nonviolent, compassionate, and more
self-reliant communities. Our ultimate goal must
be a way of life that offers security, fairness, and
wellbeing while using energy and resources at
sustainable rates and restoring natural systems
rather than further degrading them.

As we work toward long-term goals, we must
maximize certain short-term benefits and rewards
along the way in order to maintain collective
emotional health and social cohesion. By
reducing inequality, by prioritizing the contribu-
tions of the creative arts, and by encouraging
participatory cultural events, communities can
increase their members’ quality of life even when
average consumption levels decline.

In responding to the Great Unraveling, we must
allow and deliberately encourage some things
to change, even going so far as to actively resist
the forces that worsen our situation, while other
things must be protected from destructive
change. In the category of things that must
change: people with higherincomes, both
globally and within nations, will have to give

up some advantages (such as easy mobility and
high levels of consumption). The things we must
protect include natural systems and humanity’s
past achievements in science, the arts, and rights.
Without deliberate efforts along these lines, the
Great Unraveling could leave humanity not just
poorer, but culturally bereft.

If humanity descends into blame and desperate
efforts to maintain a status quo that by its very
nature cannot persist, the future looks dark
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indeed. Imagine what a young person a few
decades from now, living in a depleted and
ravaged world, might feel when looking at
surviving images of today’s “influencers” enjoying
comfort, convenience, and privilege on an epic
scale. What could we do now to change that
scenario? Perhaps, if we work together to build a
truly sustainable way of life, future generations
will have some reasons to thank us.
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