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Catastrophic Climate Change

Climate change is accelerating, pushing Earth systems toward dangerous tipping
points. Even small temperature increases intensify extreme weather and strain
societies. Despite global commitments, current action is insufficient. Preventing
catastrophic impacts demands rapid emissions cuts, stronger governance and

coordinated, equitable efforts to protect planetary stability.

What is the risk?

Climate change is the long-term alteration of the Earth's climate system,
driven primarily by the accumulation of greenhouse gases. This warming
affects the atmosphere, oceans, land and cryosphere — the systems that
regulate stability of the planet. Every year in the past decade (2015-2024)
has ranked among the warmest on record. The global mean temperature
for 2024 was 1.55°C above the 1850-1900 pre-industrial average, accord-
ing to the World Meteorological Organization.” While short-term variations
occur, the long-term trend is unmistakable: the planet is warming at an
accelerating pace.

A single year above the 1.5°C threshold set by the 2015 Paris Agreement
does not mark permanent overshoot but shows how close we are to dest-
abilising key Earth systems. Even at today's levels, intensifying heatwaves,
droughts, wildfires and floods are straining societies with the harshest im-
pacts on those least responsible for emissions. The risk lies not only in con-
tinued warming but in cascading disruptions that could move the climate
beyond humans' ability to adapt and manage it. Each fraction of a degree
narrows the space for stability.

What is at stake?

If warming exceeds 1.5°C, it will lead to increasingly frequent and danger-
ous extreme weather events.?Every additional 0.1°C of global warming
increases the intensity and frequency of temperature extremes, both now,
when the Earth systems are considered stabilised, and in the overshoot
period beyond the 1.5°C warming threshold.? In a more extreme scenario,
where warming exceeds 3°C, the planet could shift to climate conditions
unseen for millions of years.* Sea-level rise, crop failures and extreme heat
would render regions uninhabitable and trigger mass displacement. Ecosys-
tem collapse would undermine food, water and climate regulation.

Climate change is not linear: once tipping points are crossed, self-reinforc-
ing feedbacks — melting ice, thawing permafrost, dying forests — can accel-
erate more change. Some systems are already near these limits.

Coral reefs, for instance, have passed their tipping point and may functionally
collapse within a decade.> The Global Tipping Points Report (2025) warns that
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averting coral reef collapse will require swift, co-
ordinated global action to limit overshoot beyond
1.5°C and bring temperatures back below 1.0°Cin
the long run.

What are the driving forces and

causes?

Climate change is driven by a combination of
physical, economic and social forces that together
disrupt the Earth’s energy balance and carbon
cycle. These drivers can be grouped into four
interrelated areas.

1. Greenhouse gas emissions from
human activity

The dominant cause of global warming is the
accumulation of greenhouse gases in the atmos-
phere. According to the Intergovernmental Panel
on Climate Change (IPCC), emissions from fossil
fuel combustion, industry and agriculture are
responsible for nearly all observed warming since
the mid-20th century. Carbon dioxide accounts for
about three-quarters of global emissions, largely
from energy and transport, while methane and
nitrous oxide from livestock, fertilisers, and waste
add substantially to the planet's warming.

2.Land use and ecosystem degradation

Deforestation, land conversion, and the loss of
peatlands and coastal wetlands release stored car-
bon and weaken natural carbon sinks. These eco-
systems also moderate local climates and store
moisture; their destruction intensifies regional
warming, drought and biodiversity loss. Land-use
change accounts for roughly one-fifth of historical
emissions and continues to erode the biosphere’s
capacity to regulate the climate.

3. Economic and structural dependence
on fossil fuels

The global economy remains locked into
high-emission infrastructure and consumption
systems — from energy and transport to industry
and food. Capital, trade and subsidies reinforce
this dependence, creating powerful inertia that
delays transition.

4. Social, political and behavioural
drivers

Lifestyles, consumption patterns and inequitable
resource use contribute substantially to emissions
disparities both within and between nations.
Wealthier populations have far higher per capita
footprints, while limited awareness and delayed
policy action reinforce the trajectory. Together,
these social and political dynamics sustain the
structural causes of climate change.

What is being done to govern
catastrophic climate change

and where are there gaps?

Global climate governance is anchored in the

Paris Agreement, where nations pledged to limit
warming to well below 2°C and pursue efforts

to stay below 1.5°C. However, current national
pledges remain far below what science indicates is
necessary.

Successive UN Climate Conferences (COPs) have
advanced climate diplomacy through new pledges
on loss and damage, methane and deforestation.
However, climate policies remain fragmented —
separated from related domains such as biodi-
versity, energy, food, and finance — despite their
deep interconnections. This lack of systemic inte-
gration weakens collective capacity to anticipate
and manage cascading risks.

Unequal access to finance and technology as well
as lack of institutional capacity further limits the
ability of countries, not least low- and middle-in-
come countries, to both adapt and transition away
from fossil fuels.

Beyond technical and economic barriers lies a
deeper leadership gap. There is a huge implemen-
tation gap in relation to what is needed according
to science. This underscores the urgent need for
strong accountability mechanisms at local, nation-
al and global levels to ensure that climate pledges
translate into concrete, sustained implementation.
Avoiding catastrophic climate change requires
political courage to confront vested interests and
align economic priorities with the Paris Agreement
and planetary boundaries. Incremental diplomacy
and short-term agendas are no longer sufficient.
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Humpback whales swimming among icebergs

from the Jakobshavn Glacier in llulissat Icefjord,
Greenland.
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RISK 1

Governing the unthinkable:
Imagination and responsibility in the
age of Earth system tipping points

BY MANJANA MILKOREIT

At the mouth of Ilulissat Icefjord, the Jakobshavn Glacier lurches forward
about forty metres a day. Each summer, its face leans toward the sea, heavy
with centuries of compressed snowfall, until something inside it gives. A
crack begins high up in the wall of ice. Then, it widens and deepens until a
city-sized block slides forward. The sound is less an explosion than a deep,
resonant exhale, a noise you feel in the chest. The newborn iceberg turns
and moves out to sea.

Scientists log the event, but the real data
point is invisible: another infinitesimal
step toward a planet reorganising itself.
The moment is both ordinary and ep-
ochal — another Tuesday in llulissat, a
threshold in the Earth system’.

What is breaking here is not just ice, but
the continuity that governance depends
on. The rules we've written for a stable
world no longer fit the one that's forming
in front of us.

From control to navigating
complexity: What makes
tipping points different

The Greenland Ice Sheet is only one of
more than 20 recognised tipping ele-
ments in the Earth system, including
ocean currents, forest biomes, perma-
frost and monsoons?3#. Several features
differentiate tipping points from the
climate change we are accustomed to
managing, transforming the basic gram-
mar of governance®.

Thresholds and reorganisation: Con-
ventional climate governance assumes
continuity®. It relies on temperature
targets, carbon budgets and sea-level
projections — tools suited to gradual,
predictable, reversible change. The Paris
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[Tipping processes] are
moments of commitment to
irrevocable systemic shifts.

Agreement’s 1.5°C goal, for instance,
presumes a stable relationship between
emissions and impacts; national adap-
tation plans proceed as if change will re-
main incremental along one of the IPCC's
scenarios. But tipping processes violate
that logic. They are moments of commit-
ment to irrevocable systemic shifts. When
thresholds are crossed, Earth systems do
not simply deteriorate — they become
something new. An unfamiliar territo-

ry for social organisation and human
development. Governance can no longer
aim only to optimise within a stable
baseline; it must anticipate disruption,
prioritise prevention and learn to navi-
gate complexity. A first important case is
the world’s warm water coral reefs, which
have now reached their tipping point and
are likely to experience dieback over the
coming two decades.*

This requires a shift toward precaution-
ary, adaptive and integrative governance
— approaches that recognise uncertainty
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and work across domains. Climate, biodiversi-
ty, marine and land systems cannot be gov-
erned in isolation when the processes binding
them together may reorganise as one. Today's
institutional silos must give way to governance
capable of navigating the dynamics of the
whole.

Temporal dislocation and irreversibility: The
second challenge is temporal. Tipping points
collapse time in the moment of crisis yet ex-
pand it indefinitely through their consequenc-
es. The dieback of the Amazon or the loss of
the Greenland Ice Sheet unfold over decades,
centuries and millennia. But the decisions that
determine these outcomes are being made
now, within election cycles, planning periods
and fiscal years.

This temporal dislocation compresses moral
and political responsibility in the present: we
hold unprecedented power to shape condi-
tions far beyond our own lifetimes. Traditional
democratic structures struggle to represent
such extended futures. Recent court decisions
have highlighted this failure, for example, the
German Federal Constitutional Court’s 2021 rul-
ing affirming the rights of future generations.”

Governing tipping points therefore demands
anticipatory and intergenerational capacities
— institutions that can sense early warnings,
act before certainty and give political voice to
those who will live with the results.
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Cascades and systemic ripples: What begins
at Jakobshavn does not stay in Greenland. The
ice released into the Labrador Sea changes the
density of the ocean, nudging the great Atlantic
circulation that shapes weather across half the
planet®®. Far away, rainforests dry quicker than
before, and the rhythms of the monsoon begin
to drift'®. Such connections reveal a deeper
insight: tipping points are not only regional
breakdowns but planetary reorganisations'".
Tipping impacts also unfold in cascades across
coupled systems, such as coral bleaching
leading to decline in fish stocks, which leads to
decreased fish catches and dwindling incomes,
growing hunger and migration. Effective
governance must therefore become systemic
— aware of linkages, able to detect cross-scale
interactions and coordinate responses across
policy arenas, jurisdictions and timeframes’2.

Emerging scholarship on Earth system govern-
ance and complexity points toward this evolu-
tion: reflexive, polycentric and inclusive forms
of decision-making that treat governance itself
as an adaptive system''4, Yet most political ar-
chitectures remain designed for stability within
siloes, not surprise within systems.

To govern tipping points, then, is to navigate
Earth-human-system transformation — to
steer societies toward wellbeing and habitabili-
ty' as the Earth reorganises.
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The moral imagination of

planetary governance

Earth system tipping dynamics dissolve the
familiar boundaries of time, space and respon-
sibility. Governance is no longer only about
managing emissions or protecting ecosystems;
it becomes about imagining the future as
latent — something already unfolding through
our choices’s.

Meeting this challenge demands more than
institutional reform. It calls for imagining a new
approach to governance — one that sees the
Earth as a dynamic, interdependent system
with humanity as both participant and agent
of change. The imagination of the past was
centred on how to predict and control. The
imagination needed now asks what forms of
care, restraint and cooperation are possible
when feedbacks transcend borders, scales and
timeframes.

The Global Stocktake under the Paris Agree-
ment gestures toward this planetary imag-
ination. Conceived as a collective moment

of reflection and course correction, it invites
nations to evaluate progress toward long-term
goals not in isolation but as co-authors of a
shared trajectory. Yet, its potential remains
constrained by short-term logics — national
interests, five-year cycles and incrementalism.

Democratic governance faces both peril and
promise here. Its short-term cycles make it
ill-suited to deep time, yet its capacity for
collective deliberation offers the best hope

of navigating it. Democracy must expand —
through time, to represent future generations,
and across space, to embrace the interdepend-
ence of Earth's systems.

Innovations such as citizens’ assemblies —
deliberative forums that gather diverse publics
to confront complex choices — illustrate how
this imagination might be institutionalised. Op-
erating at local to planetary scales, they offer
venues where moral reasoning and scientific
understanding meet.

Imagination, in this sense, is not escapism;

it is a governance capacity. The capacity to
picture what does not yet exist — to deliberate
about worlds we will not personally inhabit —
is what allows governance to stretch beyond
the present moment.

This is, ultimately, a moral task — one today’s
youth climate movements are already advanc-
ing, grounded in a lifetime-spanning concern
for a shrinking human niche on Earth". To
govern tipping points is to decide what forms
of life and relation we wish to preserve. It re-
quires humility about what cannot be known,
and courage to act before it is. Our task is not
to control the Earth's transformation, but to
participate in it wisely — ensuring that as the
planet's great stabilising systems approach
thresholds, our values keep up with the im-
mensity of the challenge.

Conclusion: A mandate for
imagination

Every calving is an ending and a beginning. The
cryosphere remakes itself, and so must we. For
decades, we governed as if the planet would
yield to management plans, targets and self-in-
terests, as if linear progress pursued in nation-
al boundaries could hold a nonlinear world
that ignores borders and scales. But here,
among the echoes of ice collapsing into water,
governance meets its limit — and perhaps its
renewal.
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If tipping points mark the boundaries of the
Earth's resilience, they also define the frontier
of human responsibility. We cannot govern
these risks through management alone; we
must reimagine governance itself — as a
shared, anticipatory practice capable of shap-
ing transformation before it overtakes us.

The 2030s will determine much of the planet’s
long-term trajectory. This decade must there-
fore be one of institutional imagination: build-
ing foresight and early-warning capacities into
decision systems; establishing intergeneration-
al representation in parliaments, courts and
climate bodies; linking the Global Stocktake

to deliberative mechanisms that can translate
planetary diagnostics into public purpose.

This is a moment to claim a new public man-
date: to make imagination a civic and global re-
sponsibility. Institutions, scientists and citizens
alike must learn to act across generations and
borders, to guide reorganisation rather than
resist it. The time for such imagination is now;
the mandate is ours.
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