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Dancing on the volcano: social exploration in times of discontent
Stephen R. Carpenter 1, Carl Folke 2,3, Marten Scheffer 4 and Frances R. Westley 5
ABSTRACT. Radical recent developments such as Brexit, the rise of extreme nationalism, the gilets jaunes, polarizing leaders, the Arab
Spring, and fundamentalist movements are indications of societal discontent with the status quo. Other societal phenomena such as
gender fluidity, veganism, and bartering are also associated with a perceived need to change. The context is the Anthropocene, a humandominated biosphere challenging the resilience of a livable planet. Such a broad set of developments may be interpreted in the light of
new insights from theory of complex systems about what happens as resilience of the current pathway (societal organization as we
know it) decreases. Rising fluctuations characterize a phase of uncertainty and exploration, potentially leading into a transition of the
system toward a new pathway. We reflect on global changes that may contribute to social destabilization such as rising wealth
concentration and environmental degradation and ask how responses may be understood from social-psychological forces such as the
need for group identity and managing the terror of mortality. The emerging image is that of a society engaged in multifaceted
experimentation. Maintaining such experimentation may help inspire novel pathways to desirable futures, but there is a risk of societies
becoming trapped in backward-looking narratives that threaten long-term sustainable outcomes.
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INTRODUCTION
The music’s playing, the notes are right
Put your left foot first and move into the light
The edge of this hill is the edge of the world
And if you’re going to cross you better start doing it right
Better start doing it right
You better start doing it right
Let the dance begin
Dance on a Volcano
Genesis - A Trick of the Tail 1976
The human dimension has accelerated in scale, connectivity, and
speed to the extent that humans now shape the dynamics of the
Earth system and its biosphere (Steffen et al. 2018). There is
pervasive human-driven change in ecosystem structure across the
planet and in the cycles of essential nutrients that all species rely
on (Schlesinger and Bernhardt 2013). Humans constrain the
evolution of plants and animals (Hendry et al. 2017), and an ever
more rapidly developing technological capacity interacts with the
biosphere. The Anthropocene biosphere is developing into
something fundamentally different (Ellis 2015, Williams et al.
2015). There is something new under the sun.
In the Anthropocene biosphere, humans and nature have evolved
into a truly intertwined complex system operating in new, and in
some respects unknown, terrain. There are challenging and
uncertain futures for a globally connected human population
growing past 8 billion. Projections of global warming push the
possibility of widespread famine and cascading environmental
crises even closer (Wheeler and von Braun 2013, Biggs et al. 2018).
Divergence or variability in many dimensions of human activity,
like the political, cultural, and economic spheres seems to have
increased. As fluctuations grow and instabilities appear there are
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increasing possibilities for major systemic transformations, not
all of which are desirable.
In the language of complex dynamical systems, transformations
are major shifts in pathways of development, as old paths fall out
of favor and new ones are adopted. Transformation is seen by
some scholars as the consequence of societal collapse and others
see the capacity to transform as an essential property of longlasting social-ecological systems (Feola 2015). The latter form of
transformation draws on resilience from multiple scales and
diverse actors and organizations. It requires the capacity to learn
with change, allow space for experimentation, deepen and scale
up successful experiments, and navigate transitions across
thresholds (Folke et al. 2010, Westley et al. 2011).
One of the signs of a complex system in transition, discussed in
greater depth in the next section, is a pattern of flickering: shortduration shifts into new attractors (Scheffer et al. 2012).
Flickering occurs when the envelope of variability around the
system pathway is bigger than the difference between alternative
pathways (Brock and Carpenter 2010). In ecosystems, an example
is the highly variable path of change in fish and plankton of lakes
during a trophic cascade between alternate states (Carpenter et
al. 2011). In social systems, the equivalent may be rapid but
shallow enthusiasm referred to as fads or crazes (Smelser 1963).
This behavior is a sign of the current system becoming more
fragile. The question remains whether such experimentation can
result in real innovation and sustainable transformation.
The hope for the future, of course, is that new alternative pathways
for development in the Anthropocene will be created. Much
interest in social experimentation and innovation in the last
decade has identified possibilities for a “good Anthropocene”
(Westley et al. 2011, Bennett et al. 2016). However the question
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remains whether these alternatives can mature quickly enough to
offer real pathways for transformation or viable alternatives to
the unstable status quo (Westley et al. 2017).
There are many indications that the industrial era is losing
resilience and approaching its end. For example, energy futures
are hotly debated between advocates of continued subsidies to
the fossil fuel industry and those favoring development of
renewable options. Organizations at many scales, from individual
businesses to cities to nations, are declaring goals of “carbon
neutrality.”
Another sign of instability and searching is the great deal of social
experimentation that is underway. On the surface this would seem
to challenge the current economic, political, and social order.
Some movements that have received considerable media and
social media attention include gender ambiguity and
hypersensitivity, veganism and other lifestyle diets, minimalism,
and bartering. It has been argued that these movements are
motivated by intense anxiety and identity ambiguity, which links
them, potentially, to existential anxiety about the status quo
(Lukianoff and Haidt 2018). But do these really challenge the
status quo or will they remain at a small group level? Might some
experimentation potentially contribute to the growing crisis? In
the economic world the introduction of bitcoin currencies and
the sharing economy would seem on the surface to offer challenges
to the old way of doing things, but may create surprises such as
accelerated warming (Mora et al. 2018). At the same time others
are abandoning all hope of changing and seem to be seeking an
escape from the mounting complexity of our time into the felt
certainty of the past. Examples of attraction to memories of the
past are Brexit, Trump, the rise of nationalist parties in developed
nations, and fundamentalist movements like the Islamic State. As
these social experiments are ongoing, the biophysical systems that
support life on earth are changing in unprecedented ways and
some seem to be losing resilience as they approach tipping points.
The turbulent dynamics of approaching an interconnected socialecological threshold (a changing society while our life-support
system is increasingly fragile) is fraught with both peril and
possibility. We equate it with “dancing on the volcano.” Here,
through the lens of complex dynamical systems, we discuss the
declining resilience of the current pathway of societal
development and the prospect for emergence of new pathways.
A DYNAMICAL SYSTEMS VIEW
One way to make sense of the global emergence of exploration is
to view it as the symptoms of a complex system that is losing
stability. Specifically, as dynamical systems approach a tipping
point they tend to start fluctuating more wildly. This happens
because the status quo loses resilience. As a result, return to that
state upon perturbations becomes slower (a phenomenon known
as “critical slowing down”), and transient shifts to alternative
configurations become more frequent (so-called “flickering“;
Scheffer et al. 2012). The mathematical theory behind such
dynamical indicators of resilience (DIORs) has been developed
largely on the basis of simple models with only one or two
variables. However, the theory is generic, and those indicators
have indeed been observed across a wide range of complex systems
including ecosystems, the human mood system, and the climate
(Scheffer et al. 2012).

Clearly, societies are very complex and social dynamics have
numerous relevant dimensions, such as religion, consumer
behavior, political choices. Moreover, humanity is organized in a
complex web of subgroups, both geographically, e.g., countries,
and socially, through multiple group memberships, e.g., class,
gender, kinship, politics, and lifestyles. Despite this complexity
we may get an intuitive feel for the dynamical effects of increasing
instability from a “volcano model” (Fig. 1). The complex state of
society is represented in an intuitive, if overly simple, way as the
position of a ball in a “stability landscape” where the valleys are
attractors. The slopes represent the speed at which the system
tends toward the valley. The state of a society where the vast
majority is content with the status quo may be depicted as a deep
valley with steep slopes represents a very resilient attractor (the
stability landscape up-front in the figure). Upon perturbations
the system will move back to the attractor, and it would take a lot
of energy to push the system out of the basin of attraction.
Mechanisms for stabilizing such a resilient societal status quo are
obviously complex, encompassing among other things the
institutional settings, cultural dimensions, and power structures.
These complexities can be built into the model but the generic
behavior will remain.
Fig. 1. Schematic representation of the hypothesized change
over the past half century from a dominant social attractor to a
situation where the attractiveness of this status quo has
declined and social exploration of alternative options becomes
more common. The horizontal axis represents a onedimensional projection of the way society is organized. Slopes
in these stability landscapes correspond to rates of change
(Scheffer et al. 2012). The deeper the valley, the more energy is
required to escape the basin of attraction. The landscape at the
back is a cartoon of how we interpret the current situation: as
the basin of attraction of the status quo has shrunken,
temporal shifts of social groups or entire nations to alternative
configurations become easier and more frequent.

Now imagine what happens as the attractiveness of the status quo
deteriorates. One aspect of such deterioration may be a rise of
societal tension, although, again, there is obviously a complex of
factors involved here. Such a decrease of attractiveness will imply
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a decrease of resilience of the status quo, in the sense that it will
take longer for the system to settle back in the deepest point upon
perturbations (the slopes toward the deepest point are less steep).
Also, alternative configurations may become attractive, inviting
small or larger scale social experiments (the alternative valleys in
the stability landscape at the back). Such experimentations may
thus be seen as flickering in terms of dynamical systems theory.
Some of the flickering may be fads, brief, contagious enthusiasms,
like in diets, clothing, hairstyles, music, based perhaps more in a
desire to belong (identity) than to problem solution. Other
flickerings, governed by a different dynamic, may result in real
social innovation, deeper and more resilient alternative basins of
attraction with greater promise of sustainability, e.g., the
Transition Town movement. For a one-dimensional system, i.e.,
with only one state variable such as openness of economy, or
proportion of vegetable food in the diet, one could in principle
model a corresponding system with a differential equation, and
compute the stability landscapes. In such a model the slopes
correspond to the derivative of the model in time, and the hilltops and valleys are states where this derivative is zero. For a
further formal treatment of how this works one may refer to one
of the textbooks on dynamical systems (Strogatz 1994, Scheffer
2009). Here we just loosely follow the analogy to have a visual
support for our central argument. We see the balls jumping to
small alternative valleys as experiments with alternative
configurations by countries, e.g., electing a populist isolationist
leader, or societal subgroups, e.g., becoming vegan or focusing on
alternative economic tools.
EXPLORATION: NECESSARY AND UNCOMFORTABLE
Although simple models can help understand how complex
systems destabilize and then develop in new ways, they leave two
core questions open: (1) How do we distinguish between social
fads/crazes and social innovation? And (2) What are the deep
human drivers behind each?
A review of the literature on fads and crazes reveals a number of
common characteristics (Aguirre et al. 1988). Fads are (1)
homogeneous across time and space; (2) involving novelty; (3)
odd when compared to dominant cultural norms, evoking
disapproval; (4) nonutilitarian and lacking in significant
consequences for participants or the broader society; (5) sudden,
involving little deliberate planning and preparation; (6) spreading
rapidly; (7) short-lived. Transformative social innovations, on the
other hand although also involving novelty and initially seeming
odd when compared to dominant cultural norms, involve much
deliberate planning, preparation, and creativity, may not spread,
but if managed strategically over time and in response to emerging
possibility can have enormous consequences for the broader
social-ecological system (Westley et al. 2017).
A key way to distinguish fads and crazes from transformative
social innovation is to identify the drivers of those engaged in the
two forms of social action. Social innovators are deeply
committed not only to generating new solutions to social
problems, but also to ensuring those solutions ultimately
transform the social institutions that created the problem in the
first place. Social innovators can be idealists with a longing for a
better world, but they are also pragmatists who work strategically
to secure the resources required to make change happen. They
are rarely driven by fear or by escapism (Westley et al. 2013).

Those who are drawn to fads and crazes on the other hand, “share
predispositions in the form of anxieties, ambiguities, and strains
that are resolved through the development and resolution of a
collective fantasy” (Aguirre et al. 1988:571). And although we
need social innovators as we approach this tipping point, it is
through understanding the drivers behind the shallow
experimentation that we understand how the looming crises of
our environment is producing such behavior, counterproductive
as it may ultimately be.
Drivers of human behavior are multiple and complex. However,
social psychologists in recent years have been building a
substantial body of evidence that our fear of our own mortality
is fundamental. Over 40 years ago, the anthropologist Ernst
Becker, in a seminal work argued that “of all things that move
man, one of the principal ones is his terror of death” (Becker
1973:11). This idea has its intellectual roots in the sociology and
psychology of religion, a subject explored in depth by early social
scientists. In the last 30 years, however, the field of terror
management theory (TMT) has attracted theorists and
researchers from many fields, and has developed a robust set of
hypotheses about how human behavior is motivated and
(sometimes) manipulated.
The central argument of TMT is that humans seek to reduce and/
or manage this terror of death through a number of strategies.
The first is through strong identification with a worldview held
by others, which takes on a sacred status and allows the individual
to self-transcend. Another is to build up the individual self-esteem
and self-worth as a buffer against the terror. TMT defines selfesteem as “the individual’s assessment of the extent to which he
or she achieves certain standards of value associated with the
cultural worldview to which he or she subscribed.” (Pyszczynski
et al. 2015:6).
Reminders of mortality (what TMT theorists call “death primes”)
are likely to first harden the strength with which an individual or
group holds to their cultural world view and maximize the
behavior associated with meeting the standards of value of that
world view. For example, if a group believed that climate scientists
threaten those who believe in a beneficent universe, they will
harden their view that this science is wrong, or that scientists are
lying. They will continue to consume because it strengthens their
sense of self-worth. TMT goes further to suggest, again following
Becker, that the search for self-esteem would extend to hero
narratives and immortality projects. These could take the form of
extreme allegiance to sport teams, political movements, rock
bands, all of which have a larger-than-life quality, to untrammeled
consumerism, which the advertising world suggests can elevate
our status and self-esteem (Dickinson 2009), and to fads and
crazes through which people momentarily escape the sense of
threat. It would also extend to lifestyle movements. These
movements, such as gender identification, veganism, and
minimalism may attract many adherents, particularly among the
young, and last a considerable period of time. Consistent with
TMT, their chief function appears to be to involve participants
in moral identity work, or efforts to define themselves as
“worthwhile and good people” (Grigsby 2004:20). Although this
work may result in action, like the immortality and hero projects
described above, it is largely focused on living a meaningful life
in community.
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In our view, dancing on the volcano, as a state in which worldviews
or religions have lost their compelling quality, makes humans
vulnerable to re-experiencing their terror of death. Without
recourse to traditional religious beliefs, and with traditional
identities (political, role based, morality based) under attack,
TMT would suggest that strategies that point to the precarious
nature of our environment (global warming, ocean pollution, etc.)
combined with economic and political instability will be
experienced, even more intensely than usual, as “death primes.”
It could be argued that as we enter the Anthropocene we are
entering a period in our collective history unlike any we have
experienced before.
We are likely in these situations to engage in a somewhat frantic
search of new identities, new moral certainties, new protocols for
achieving self-esteem on the one hand, and a retreat to
“fundamentalist” certainties on the other. Although we argue that
this is a time for healthy and generative social innovation, TMT
suggests that anxiety will tend to reduce real exploration and
sustainable innovation. Instead, anxious individuals may resort
to “consensual hallucinations,” fads, “vindictive protectiveness,”
fundamentalism, or lifestyle movements in a desire to create proxy
world views and self-esteem (Lukianoff and Haidt 2018). It is the
very success of such movements in reducing anxiety that makes
it problematic in terms of the transformative social innovation
we require.
Times of exploration are an essential part of building general
resilience for living with uncertainty and change (Holling 1986,
Walker et al. 2009). General resilience is the capacity of socialecological systems to adapt or transform under a broad spectrum
of unfamiliar and unpredictable stresses (Carpenter et al. 2012).
General resilience lies in the capacity of a social system to engage
in second- and third-order change (Bartunek and Moch 1987).
This capacity is based on an intense level of social reflexivity that
permits the changing the rules of the game as it were, when that
game is no longer working (Moore et al. 2018). When this capacity
is weak or absent, then a sharp shock to the specific system (a
dominant belief, political or economic system), may result in
system collapse, a rush to charismatic leaders that promise
alternatives, or reactionary “snap back,” a hardening of traditions
and defense of institutions that in fact are deeply in need of
change.
At times of real or felt crisis, when threats to our life and way of
life feel very real, we need general resilience. However, these are
exactly the times when we are most likely to shut down our
capacities for exploration, resorting to “group think,” whether
reactionary or escapist (Janis 1989). Such responses can provide
an illusory sense of safety and protection but produce a system
not capable of sustaining itself. These responses also short change
the necessary innovation. Neither an overly rational response nor
an overprotective one will benefit our future.
FINDING THE WAY
Building general resilience of exploratory processes is a major
challenge of dancing on the volcano. Conditions that enable
general resilience include diversity, modularity, openness,
reserves, feedbacks, nestedness, monitoring, leadership, and trust
(Biggs et al. 2015). It also includes patience, memory, transparent
communication, and reflexivity (Edwards 2010, Walker and
Westley 2011). By nurturing general resilience, we can maintain
a culture of healthy experimentation.

A key aspect of generative experimentation, as opposed to
identity-seeking fads, is to imagine alternative futures (van der
Heijden 1996, Garb et al. 2008). But a sense of discontinuity with
the past accompanies rapid changes in climate, earth’s life support
systems, and democratic institutions and we lose a generative
relationship to memory. Because memory and imagination of the
future are linked, we are threatened with diminished capacity for
healthy experimentation (Fernyhough 2013). Although social
memory, structured and limited as it is by language and
convention, can be an impediment to creative, “out of the box”
thinking, it is also true that at an individual, neurological level,
the loss of memory capacity through brain damage is linked to
the loss of capacity to imagine the future (Schacter and Addis
2007). Disruptive change, in the extreme, can potentially reduce
our capacity for creative solutions, and so, of course, can the
allegiance to overly rigid convention.
The time may be ripe for new ways of combining familiar realities
such as norms, traditions, narratives, and identities with new
meanings, with the deepest symbolic structures (Anderies et al.
2013, Hall and Lamont 2013). The perception of a life on the
plateau and dancing on the volcano may help guide the
significance of shifts in deeper meanings of existence. We may
realize that well-being (physical and psychological health,
material sustenance, and the sense of dignity and belonging that
comes with being a recognized member of the community or
society) is fundamentally embedded within and dependent upon
a healthy and dynamic biosphere. Such “collective imaginaries,”
i.e., representations that draw their authority from an empirical
foundation, significant experiences of a community, and
nonrational roots (Bouchard 2015), play essential roles in guiding
human motivation and action. Imagining a collective future
always involves beliefs about values, norms, and ways of life that
characterize a society (Jasanoff and Kim 2015). Questions and
visions of how life ought to be lived form the centerpiece of the
need for and direction of change (Milkoreit 2017).
Most of all we need for people of very different worldviews to
find ways to talk and work together about desirable common
futures in a time of extraordinary change (Ellis 2018). We need
to be able to connect across diversity, and we need to engage our
collective imaginations (Plastrik et al. 2014). Fortunately, there is
evidence that alongside the spurious fads and reactions, social
innovation is occurring all over the world, and some of this will
be sustainable (Bennett et al. 2016, Hawken 2017, Westley et al.
2017).
The plateau of change and uncertainty is not the end of the world
as we know it, it is the beginning of shared work toward a better
planet than we now have. Progress toward a better planet begins
with open conversation about how we will share the planet with
each other and all of life on earth.
SUMMARY
1. When complex systems are in transition between stable
pathways, their dynamics are unstable and variable, capable
of exploring many alternative pathways, and could move in
unpredictable ways toward a surprising pathway.
2. The Earth system is currently unstable in many dimensions:
the human population is unsustainable at current
consumption levels, climate is changing beyond the range
experienced in human evolutionary history, soil and water
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are also degrading, and key elements of the biosphere that
support human life are disappearing. Plausible pathways are
many, and include the collapse of global civilization or
transformation to a new social organization that is
sustainable by the life support provided by the biosphere.
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