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Tipping points have gained substantial traction in climate change
discourses. Here we critique the ‘tipping point’ framing for oversimplifying
the diverse dynamics of complex natural and human systems and for
conveying urgency without fostering a meaningful basis for climate action.
Multiple social scientific frameworks suggest that the deep uncertainty and

perceived abstractness of climate tipping points render them ineffective
for triggering action and setting governance goals. The framing also
promotes confusion between temperature-based policy benchmarks and
properties of the climate system. In both natural and human systems, we
advocate for clearer, more specific language to describe the phenomena
labelled as tipping points and for critical evaluation of whether, how and
why different framings can support scientific understanding and climate

risk management.

For nearly two decades, beginningin the umbra of Malcolm Gladwell’s
2000 non-fictionbestseller The Tipping Point', some climate research-
ers have warned of the dangers of climate tipping points and called for
catalysing social tipping points to avert potential catastrophe (Box1).
These calls began with a 2005 American Geophysical Union lecture
by Jim Hansen” and a 2007 Nature Climate Change Commentary by
Tim Lenton and Hans Joachim Schellnhuber?, and progressed into a
peer-reviewed literature that now, according to the Web of Science,
includesmorethan 2,200 papers. Theliterature on tipping pointsin the
climate system saw rapid growth, subsuming concepts such as abrupt
change, hysteresis, regime shifts and bifurcations, with a subsequent
increase in the study of both the socio-economic consequences of
climate tipping points and tipping processes that might lead to decar-
bonization and greater sustainability. Consistent with the original
intent of the climate researchers who established the ‘tipping points’
framing, many tipping points researchers have integrated scholarly
work on climate and social tipping points with calls for policy change,

including the more than 200 authors who contributed to The Global
Tipping Points Report 2023". Tipping points thus have an important
place in the imagination of both the public and the climate research
community’.

Defined by the IPCC’s Sixth Assessment Report (AR6) as “critical
threshold[s] beyond which a system reorganises, often abruptly and/
orirreversibly™, tipping points have come to characterize the potential
for climate change to cause large-scale shifts in the Earth system. For
example, a shutdown of the Atlantic Meridional Overturning Circula-
tion (AMOC) or a long-term commitment to massive ice-sheet loss
would be of grave concern as achange that would dramatically reshape
the planet. The tipping point concept is increasingly being applied
beyond large-scale Earth system transitions to diverse climate-related
social phenomena, including human migration, political disruptions
andthe adoption of electric vehicles (Table 1and Supplementary Infor-
mation)*’. This broad application might imply that tipping points are
ubiquitous in natural and social systems and present a unifying way
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BOX1

Origins of the tipping points
framing in climate research

The first scholarly work on tipping points was about social tipping
points, specifically the foundational works of Grodzins®® and
Schelling® on neighbourhood racial segregation and ‘white
flight’. The initial uses of the tipping points framing in climate
scholarship were influenced by The Tipping Point, which compiled
examples from social psychology, public health and policing

to draw conclusions about the general applicability of a tipping
point framework’. Prominent climate researchers adopted the
concept with the explicit intent of linking science, policy and
socio-economic transformation in a holistic framework for
responding to the risks of nonlinear, self-sustaining and abrupt
climate changes. The tipping points framing emerged in public
talks, editorials, commentaries and media coverage about
climate change before it developed as a scientific concept in the
peer-reviewed literature'®%.

In an American Geophysical Union lecture in 2005,

James Hansen argued that tipping points were integral to

assessing dangerous anthropogenic interference with the climate,

a core concept in the UNFCCC?. He emphasized the dangers

of self-sustaining, positive feedbacks that could abruptly and
surprisingly accelerate change. In subsequent testimony to a state
utilities regulator, he argued that “even the emissions from one lowa
coal plant” could push ice sheets pass a tipping point, while also
contending that blocking the proposed plant might serve as a social
tipping point leading to policy change®™.

In a contemporaneous Nature Climate Change Commentary,
Lenton and Schellnhuber similarly joined natural and societal
dynamics together with a policy intent to argue that “international
climate policy needs to induce a socio-economic tipping to a low
or no-carbon economy if we are to avoid climate change tipping
points™. This seminal Commentary defined the phrase ‘tipping
element’ by referring to criteria establishing whether they are ‘policy
relevant’, and argued that “climate protection strategies that clearly
do not avert the risk of reaching a tipping point can be excluded
from policy decisions”. All three scientists helped to establish an
ongoing practice of counterposing climate tipping points with
positive social tipping points.

The rationale of the early adopters of the tipping points
frame was also articulated in a foundational 2008 study that
acknowledged the scarceness of “convincingly established tipping
points” but justified its review of potential tipping elements based
on “increasing political demand to define and justify binding
temperature targets”"”.

Criticism of the often unclear and confusing scope of the tipping
points frame has been persistent over its history. Indeed, in its initial
surge of popularity, a 2006 editorial in Nature voiced this concern,
while also critiquing the framing for overemphasizing deeply
uncertain science and the risk that focusing on tipping points might
lead to fatalism?’.

to consider how system changes occur, how societies rapidly respond
(both positively and negatively) and how to govern these changes.
We critique the tipping points framing from a consequentialist
viewpoint. Given that the adoption of this frame is a choice by the
research community, we interrogate this choice both with respect to

its intellectual merit (in terms of whether it effectively contributes
to knowledge cumulation) and its broader societal impact (whether
it supports societal climate action that is consistent with scientific
understanding of socio-ecological systems). We conclude that it falls
short on both counts. While many of the phenomena bundled under
the tipping points banner are systemically important and well worth
studying, the tipping points framing does not necessarily highlight—
and may even obscure—their most critical or consequential aspects.

We elaborate on this stance, asking: (1) are tipping points well
defined?; (2) do climate tipping points and negative social tipping
points instil the types of urgency that drive societal and political
action?; and (3) do climate tipping points provide a useful basis for
setting climate targets and risk management? In all three cases, we
find that the evidence favours the negative.

Tipping points are not well defined

In climate scholarship, the concept of tipping points was originally
applied to physical systems to describe irreversible, nonlinear,
self-amplifying and relatively abrupt changes driven by positive feed-
back dynamics. However, as the term has evolved to describe increas-
ingly diverse systems, it has come to cover an ever broader and more
disparate set of behaviours (Table 1). With its roots in complex sys-
tem dynamics and its use of the mathematically precise concept of
a ‘point’, the tipping point framing conveys a sense of precision. In
practice, however, the concept has understandings across disciplines
and communities that are as diverse as more obviously vague boundary
concepts like sustainability and resilience®'°. Attempts to subsume
so many issues and behaviours under the same label and common
interpretive framework do not advance scientific understanding. In
fact, it is doubtful that much insight can be drawn from a conceptual
framework that has been broadened so much that it encompasses
rapid reductions not only in the AMOC and Amazon forest area, but
also in social cohesion, clean energy prices and food waste*" ", Even
if the tipping point metaphor is separately meaningful in the many
contextsinwhichitisapplied, attemptstoreconcile these differences
toadvance knowledge cumulation will be challenging, with attendant
harms for assessment and synthesis.

However, our challenge to the tipping points framing begins with
itsoriginal formulation. The use of the tipping point conceptin climate
discourseis derivative of abroader cultural understanding of this con-
cept, andits application evenin natural systems may serve to confuse,
asmuchastoenlighten'®?, In the conception of tipping points popu-
larized by Malcom Gladwell, which predated the broad use of the label
in climate research, tipping points are both self-sustaining and abrupt’.
By contrast, in the Earth system, tipping points may not be both and
are sometimes neither. For example, ice-sheet loss is irreversible and
self-amplifying but not abrupt on human timescales. Summer Arctic
sea-iceloss—thefirst proposed climate tipping point described in the
scientific literature, now generally not regarded as a tipping point
but nonetheless oftenincluded in tipping point reviews—seems to be
neither irreversible nor self-amplifying (that is, the decline in sea-ice
area s linear in forcing)?. Indeed, the AR6 Working Group I report
often avoids talking about tipping points in isolation, preferring to
talk about the concept together with the concepts of ‘irreversibility,
‘abrupt changes’ and ‘surprises™.

In addition to the challenges around defining its key features,
the tipping points framing can also generate misunderstandings or
oversimplifications of dynamics. Taken at face value, a tipping point
is a point at which changes become unavoidable—even if the thresh-
old of external forcing or temperature change associated with the
tipping pointis unknown and subject to epistemic uncertainty, adopt-
ing the tipping point framing linguistically implies that such a unique
threshold exists. Yet this may not be the case evenin archetypal exam-
ples of climate tipping points, such as the collapse of the AMOC. With
low confidence, arecent review assigned a tipping threshold for the
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Table 1| Examples of tipping points from diverse applications highlight the range of distinct dynamics that are being

subsumed into this framing

Description Core definitional framing Examples in the literature References
Climate or ecosystem tipping “A critical threshold beyond which a Large-scale changes in atmosphere/ocean 11,15,84
points system reorganizes, often abruptly and/or circulation (for example, the collapse of the

irreversibly”®, most often associated with AMOC), commitment to large-scale ice-sheet loss,

self-amplifying system shifts driven by positive ~ Amazon rainforest die-off

feedbacks
Negative social tipping points Critical thresholds at which a small change can  Anomie, conflict, displacement, radicalizationand  4,16,17,85-88

trigger substantial, harmful, feedback-driven

and often irreversible transitions or
bifurcations'”

polarization, financial destabilization and a broader
set of outcomes related to societal and economic
breakdown (for example, mass migration)

Sensitive points where a small intervention
can trigger self-reinforcing feedbacks that
accelerate beneficial systemic change®

Positive social or socio-ecological
tipping points

Adoption of renewable energy and electric 4,12-14,68,89-92
vehicles, avoiding food loss and waste, shifts to

plant-based diets

Thresholds (not necessarily abrupt or
irreversible) that exceed the tolerances of
current risk management strategies and
require the adoption of a new approach

Adaptation or risk tipping points

Sea-level rise exceeding the design tolerance of 10,93-95
protective structures, accelerating extinctions,
groundwater depletion, mountain glacier melting,

unbearable heat, insurance market collapse

AMOC at some point between 1.4 °C and 8.0 °C of warming". While
this is a very broad range, if a threshold actually exists, it ought to be
theoretically knowable. It can exhibit epistemic uncertainty (science
may not know where the tipping point is), but not aleatoric uncer-
tainty (identically forced histories ought to exhibit the same threshold
behaviour). However, in at least some global climate models, AMOC
collapseisaleatoric, with AMOC sometimes collapsing and sometimes
not under identical GHG trajectories®. This is consistent with AMOC
being a tipping element that exhibits bifurcations, but inconsistent
with atipping point that has a critical threshold that can be defined in
terms of external forcing.

This oversimplificationis even more of anissuein socio-ecological
systems?*, Part of the appeal of social tipping points is the appearance
of a theoretically simple model to explain complex phenomena. The
use of tipping points for societal applications is perhaps closer than the
Earthsystem context to the original examples used by Morton Grodzins
and Thomas Schelling (see Box 1 for further details), who described and
modelled tipping behaviour in neighbourhood racial segregation and
white flight—the ideathat mid-twentieth-century American neighbour-
hoods ‘tipped’ from supermajority white to supermajority Black once
they reached a threshold non-white population®?°. However, even in
this original context, the tipping point model of racial segregation is
disputed in light of empirical evidence?”.

More generally, socio-ecological systems are always evolving, such
that tipping points are often not a very helpful characterization of the
actual dynamics of the system and can even serve to obscure the impor-
tance of ongoing changes. In ecosystems, thresholds are challenging
to detect, and a focus on singular thresholds can obscure important
levels of complexity and heterogeneity?**’. In both ecological and
social systems, large changes that may appear abrupt often result
from the accumulation of small and large events that have deep roots
spanning decades. Attributing such changes to asingle or final factor
ignores contributions that can only be identified through a historical
andcritical lens. Their irreversibility can only be assessed with histori-
cal perspective, and in social systems they are often accompanied by
continuedsocialand political contestation®***, By neglecting the com-
plexity of societal change, many discussions of social tipping points
(especially those that are categorized as negative tipping points) reify
amistaken sense of inevitability’.

Within the context of political decision-making, social tipping
pointsalso highlight the issue of who is defining the thresholds and the
desirability of the outcomes. The normative labelling of ‘positive’ and
‘negative’ tipping points can obscure the unevenly distributed effects
of disruptive changes, which have the potential for substantial equity

implications®. For example, when Haitham Al Ghais, the Secretary Gen-
eral ofthe Organization of the Petroleum Exporting Countries, warned
during the UNFCCC Conference of the Parties in December 2023 that
“undue and disproportionate pressure against fossil fuels may reach
atipping point withirreversible consequences,” he expressed that this
was a potential negative tipping point, while negotiators and activ-
ists advocating for a fossil fuel phase-out might have viewed thisas a
potential positive tipping point®.

Framing a complex social situation as a negative social tipping
point canalso foster asense of catastrophe or societal collapse®. Such
aportrayal may encourage disengagement or actions to preserve the
existing social structure, regardless of its inequities, rather than help-
ing to identify pathways to more desirable futures®. For example, some
scholars have argued that apocalyptic imagery, like that associated
with climate tipping points, has linked the logics of security and risk
management in a manner that has not addressed the root drivers of
climate change but instead reinforced the governmental machinery
of securitization and risk management in global climate politics®.

Urgency alone does not translate to action

Even if tipping points fail to describe the complexity of natural sys-
tems, social systems and their interactions, one proposed reason to
support the tipping points framing is the perception thatit generates
an actionable sense of urgency. In fact, the history of climate tipping
point discourse is clear: the climate scientists who initially adopted
the term did so seeking a communication strategy to draw attention
to the potential for climate change to have sweeping impacts on the
Earthsystem, with the aim of increasing urgency around climate change
mitigation (Box 1)*°%,

However, the broader social science literature suggests that,
while the fear created by climate tipping points and climate-driven
negative social tipping points is likely to be effective in driving atten-
tion or online engagement, climate tipping points are actually poorly
aligned with the conditions that would foster empowerment to act or
anticipatory action*>"*2, Specific studies on the effectiveness of climate
tipping pointsinfosteringactionare limited, but arecent survey of the
British public found both lower levels of awareness and a higher level of
doubt about the effectiveness of societal responses to tipping points
than climate change in general*’. More equivocally, an experimental
survey in which three randomly assigned groups of the public were
either provided linear, nonlinear (tipping point) or no climate change
information found that there were no statistically significant differ-
ences between the linear and nonlinear treatment groups in terms of
beliefs about efficacy or perceptions of the controllability of climate
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change and catastrophicimpacts**. Similarly, social psychology indi-
cates that anticipatory action will be most likely to manage threats
that are perceived as relatively certain and as proximal in space and
time; by contrast, climate tipping points are diffuse, uncertain global
phenomena®™¥,

In democracies, policy change is more likely after collective
recognition of a crisis, often triggered by focusing events that pro-
vide political openings for existing policy communities that have
already recognized remedies**%, Unlike the myriad of climate
change-enhanced extreme events (for example, intense heat waves
and flooding, widespread wildfires and protracted droughts) that pro-
vide a near constant supply of proximal, imminent, crisis-generating
potential focusing events, climate tipping points are generally abstract
and hard torecognize while they are occurring. They are thusill suited
to create focusing events.

Instead, more concrete hazards are likely to open policy win-
dows for addressing climate risks, including those associated with
tipping points. Policy windows to address the potential impact of rapid
ice-sheet melting, for example, are likely to open as part of coastal
adaptationin the wake of extreme coastal flooding and policy windows
toaddress potential disruptions of monsoons are likely to come as part
of adaptation planning in the wake of extreme monsoonal floods or
droughts. Such risk management can be more easily implemented by
aligning efforts with abroader range of peoples’ values and participa-
tory structures, rather than the fear-based motivations that a focus
on climate tipping points and negative social tipping points tends to
invoke*>*°,

Limited utility for policy and governance
While concerns about nonlinear, tipping-point-like responses arguably
have contributed to the adoption of temperature-based policy targets,
such as the1.5°C and 2.0 °C objectives of the Paris Agreement, these
goals were set largely along multiple lines of evidence of economic
harms and societal salience, such as protecting those in more vulner-
able contexts®. By contrast, the uncertainty in climate tipping points
greatly limits their usefulness for target setting and risk management.
Intheory, aclimate tipping point threshold might be known with
great precision—for example, we could know that sustained global
mean warming exceeding precisely 1.50 °C would lead to an irrevers-
iblecommitment to Greenland and Antarcticice-sheet collapse, global
coral reef die-off, glacier melt, permafrost thaw and convective shut-
down in the Labrador Sea. If this were the case, then it might justify
greatefforttolimit global mean warmingto 1.49 °C, even (for example)
invoking ‘emergency’ climate intervention measures such as strato-
spheric aerosol injection to avoid crossing this point of no return®>,
However, despite a provocative title stating that ‘Exceeding 1.5 °C
globalwarming could trigger multiple climate tipping points’, thisis not
whatwasfoundinarecent review". Theauthors instead concluded that
the world may have already crossed the tipping points associated with
five processes, and that thelikelihood of crossing these and others will
continue to grow with warming. The review did not identify any special
physicalsalience of the titular 1.5 °C threshold, but instead confirmed
that the thresholds for tipping into catastrophe are highly uncertain.
Such highly uncertain thresholds provide no rationale for emergency
climate intervention to keep warming strictly below policy targets.
Another danger arises when precise policy targets are conflated
with precise physical thresholds of abruptandirreversible change. Inter-
view and survey data suggest that confusion between tipping points
and politically negotiated temperature targets was common among
international climate negotiation participants in 2017°*. This confusion
is also reflected in common phrases such as ‘the 1.5 °C tipping point’
(Supplementary Tables 3-7). This confusion might not only lead to calls
for potentially harmful emergency measures, such as geoengineering
intended tokeep the global mean surface air temperature below this pre-
cise (butarbitrary) level, but also to ‘doomism’ that can sustain political

paralysis and harm mental health®. Such paralysis can delay efforts to
limit climate change, as well as adaptation efforts to limit harm to human
and natural systems. Furthermore, if science is wrongly perceived as
identifying precise thresholds for catastrophic outcomes when true
thresholds are deeply uncertain, the false alarm effect may reduce the
credibility of future claims should those catastrophic outcomes fail to
occur when the perceived thresholds are crossed*®”.

Even where physical thresholds can be an informative descrip-
tion of behaviour in physical systems, such asice sheets, their use can
still sometimes mislead. For instance, due to the ability of humans to
adapt, acommitted multiple-metre increase in sea level that takes many
centuries to occur bears far less dramatic implications than the same
increase over one or two centuries®.

Recommendations for future directions

Scientific framings that are intended to be policy relevant ought to be
subject to scientific scrutiny. Inthis Perspective, based ontheory, data
and our professional experience, we have presented several testable
hypothesesregarding the communicative effects of the tipping points
framing. For example, we hypothesize that climate tipping points and
negative social tipping points promote fear-based responses and doom-
ism. We suggest, on the basis of existing social science models, that
climate tipping points are poorly aligned with conditions that promote
policy change. Similarly, we propose that framing social change in
terms of tipping points promotes overly simplistic and unidimensional
theories of change. We further hypothesize that the common misiden-
tification of the 1.5 °C benchmark as a tipping point reflects aconfusion
inpublic perception, and that the failure of an obvious tipping point to
materialize asthe 1.5 °Cbenchmarkis crossed may lead to areduction
inscientific credibility. To the extent that the tipping points discourse
continues, the communicative effects of the tipping points framing
should be amore common topic of empirical study.

While framing choices should be informed by research, existing
evidence of the confusion created by the tipping points framing is
already strong enough to merit reframing work that is currently organ-
ized under the tipping points banner in ways that are likely to advance
scholarly and societal understanding more effectively. We offer five
recommendations for reform and reframing below.

Clarify communication across disciplines

Astipping points will continue to be part of climate discourse tosome
extent, researchers and communicators should be clear whenthey are
simply invoking the termrhetorically—as synonymous with a threshold,
a‘point of no return’ or a metaphorical ‘straw that broke the camel’s
back’-and when they intend to invoke the full system dynamics analyti-
cal framework associated with feedback-driven, abrupt, irreversible
change. It may reduce confusion if researchers avoid attempts to use
tipping points as a unifying framework to cumulate knowledge across
fundamentally different systems, and instead accept the termininter-
disciplinary contexts as a fuzzy, boundary-spanning concept akin to
sustainability. They should also consider whether the tipping points
framing brings the most relevant system behaviours into focus. For
example, researchers of positive social tipping points should consider
whether the term ‘leverage points’, which emphasizes the opportunity
for directed interventions tolead to larger changes, more clearly com-
municates the most salient aspects of the concept™.

Be more specific about traits of proposed tipping points

Whilethereis valuein studying the set of Earth system shifts currently
bundled under the label of tipping points, they differ sufficiently that
asingle label can confuse more thanit can enlighten. Being more spe-
cificabout the traits of abruptness, irreversibility and feedback-driven
self-amplification, rather than bundling these three characteristics,
wouldincrease clarity. Furthermore, tipping points are often discussed
almost interchangeably with unknown-likelihood, high-impact (ULHI)
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surprises, which can play key roles in frameworks for decision-making
under deep uncertainty**’.

Unfortunately, existing terminology can obscure the differ-
ence between low-likelihood and unknown-likelihood outcomes.
For example, AR6 Working Group I notes that their use of the phrase
‘low-likelihood, high-impact outcomes’ includes outcomes whose
probability is “not well known (as in the context of deep uncertainty) ™.
Given that many proposed tipping points involve low-confidence,
unknown-likelihood outcomes, rather than outcomes known to have
low likelihoods, we suggest clarifying this terminology to more clearly
distinguish between low-likelihood outcomes and ULHI outcomes.
Theuse of ULHI storylines allows descriptions of ULHI outcomes while
explicitly avoidingimplied precision or inevitability®. The ULHI concept
can be communicated to the public by phrases such as ‘potential sur-
prises’ (as used in the US Fourth National Climate Assessment®?) while
avoiding the misleading interpretations that tipping points can foster.

AR6 Working Group I already took steps to adopt a ULHI fram-
ing in describing physical climate change, with a well-developed
‘low’-likelihood, high-impact storyline for rapid ice-sheet loss and
less fully developed storylines for high-climate-sensitivity outcomes
and alarge volcanic eruption. The IPCC’s Seventh Assessment Report
could extend this approach by distinguishing between low-likelihood
and unknown-likelihood outcomes and recognizing that the deep
uncertainty around ULHI outcomes demands a methodologically
plural approach for constructing storylines; an approach dominated
by modelintercomparisonisinadequate when the failure of models to
adequately characterize the phenomenonin questionis adefining trait.
More broadly, mainstreaming the consideration of ULHI storylines
and the use of decision-making under deep uncertainty approaches
in climate risk management would achieve many of the goals desired
by advocates of climate tipping points ‘impact governance™. Froman
impact preparedness perspective, itisindeed useful to consider poten-
tial responses to ULHI outcomes—not because they fit some definition
of tipping point, but simply because they are of high potentialimpact
and their likelihood is challenging to assess®.

Advance understanding of nonlinear societal changes

Effective climate mitigation and adaptation require substantial eco-
nomic, political and social changes. Thus, enhancing our understanding
of how these changes occur, how to limit negative outcomes and how
to accelerate positive outcomes is especially critical. While analyses
of negative social tipping points often develop models of inevitabil-
ity and rely on conceptualizations of migration and violent conflict
that are not well supported in the literature®, discussions of positive
social tipping points may be valuable to the extent that they clarify
the potential for rapid shifts in the social system, such as abrupt shifts
in electric vehicle adoption or in social beliefs about what is favour-
able or possible. However, as discussed above, the tipping point
schema generally conveys an oversimplified sense of the dynamics
of socio-ecological transitions, which arise from multiple causes and
whoseirreversibility or inevitability can only be assessed in historical
retrospect. Infact, recent work has argued for rejecting the termsocial
tipping point and instead focusing on the ‘social tipping dynamics’
of societal transformation® and is increasingly emphasizing human
agency—theability toact to change the system dynamics (evenif often
in unintended ways)®*“’. This work recognizes that social tipping pro-
cesses, to the extent that they exist, will always be situated in broader
social change processes®®. Abroader research agenda that focuses on
transformation pathways and elaborates key leverage points could be
useful, informative and decision-relevant. However, we remain skepti-
cal that there is any further value in attempting to link Earth system
changes and social changes withina unifying tipping points paradigm,
especially as there is no reason to specify a priori that only nonlinear,
self-amplifying societal changes are the most appropriate responses
to the Earth system changes®*.

Improve discourse around governance and risk management
The meaningful use of tipping point discourse in governance would
require specificity about the actions different entities would take if,
and only if, they knew that a tipping point was about to be crossed,
while recognizing the real-world constraints on those entities®’. In
some cases, this is clear and already part of adaptation practice. For
example, high-end sea-level rise projections associated with ULHI
ice-sheet collapse are already included in national or regional coastal
adaptation planning in some places; they need no special tipping
points governance’®”7% For most other proposed climate tipping
points, however, anticipatory adaptation approaches have yet to be
identified, and the only actions on the table beyond faster mitiga-
tion are emergency solar radiation management or large-scale cry-
osphere geoengineering” 5. Tipping processes should be just one
of many elements within climate risk management frameworks that
focus on clear consideration of the costs, benefits and uncertainty in
all systems, including deliberate attention to ULHI outcomes and to
decision-relevant deep uncertainty wherever it arises’’.

Clarify the distinction between temperature-based policy
benchmarks and physical thresholds

The AR6 cycle underscored the clear urgency of climate action and
the value of staying within the temperature limits of the Paris Agree-
ment, including the specificimportance of limiting warming as close
as possible to 1.5 °C (ref. 80). Precise policy targets such as those in
the Paris Agreement canindeed serve as valuable milestones, despite
uncertainty in their physical consequences®. However, these tempera-
ture targets should be acknowledged as policy benchmarks intended
tolimit cumulative harm, notinherent thresholds of the Earth system
that cannot be exceeded without catastrophe®.

Climate changeis already causing demonstrable and obvious harm
around the world. Tipping point discourse to the contrary, there is no
specificincrement of temperature increase that science can identify
astheboundarybetween our current, already-dangerous climate and
afuture catastrophic climate, and no justification for doomism and
paralysis while the world continues to warm®:. Appropriate policy
reactions must instead recognize that every fraction of a degree of
warming matters. The scientific community needs to focus on solu-
tions that can provide clear, actionable paths for managing risk and
creating opportunities today, while limiting and ultimately reversing
future risk growth.
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