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ABSTRACT. There are many calls to use the COVID 19 crisis as an opportunity for transforming to a future trajectory that is more
equitable and environmentally sustainable. What is lacking is a cohesive framework for bringing these calls together. We propose that
such transitions could be informed by lessons from three decades of scholarship on abrupt and surprising change in systems of humans
and nature. Over time, many social-ecological systems exhibit cycles of change consisting of sequential patterns of growth, development,
crisis, and reorganization. A critical phase in the cycle is the brief period after crisis when novelty and innovation can change the future
trajectory. Without being prepared for this window of opportunity, deep, systemic change may be unachievable.
We propose a three-step process to identify the major drivers of the global system that need to be changed: (1) identifying what society
values; (2) identifying the determinants of these valued variables; and (3) identifying the underlying drivers of the determinants and
how they need to be changed. A tentative list of five such drivers are identified and discussed: (i) the economic system, (ii) homogenization,
(iii) human population growth, size, and densities, (iv) consumption patterns, human ethics, and behavior, and (v) governance. They
are linked to seven questions relating to how we might proceed in addressing the drivers.
If response to the crisis merely reinforces the existing system, its incompatibility with the natural world and its propensity to increase
inequity and conflict will likely increase fragility and lead to another version of the present calamity. If it is a deliberately transformed
system that emerges its future will depend on the reorganization process, and the way the system is guided into the future. What is
needed is a deliberate, fundamental cultivation of emergence to enable transformation toward better futures in order to avoid an
inevitable deepening of a system that ultimately is worse for all.
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INTRODUCTION
The COVID-19 crisis has focused attention on the
unsustainability of the world order and opened a window of
opportunity for change. However, a plausible alternative needs a
framework for bringing together the many disparate calls, and we
suggest a resilience lens provides such a structure. A key feature
of resilience is the existence of threshold levels in the controlling
variables beyond which the system continues to move away from,
rather than back to what it was like before. Crossing a threshold
is often due to an external shock. Under which conditions could
the COVID shock move the world onto a novel pathway that is
more sustainable than the current one? What does resilience
theory suggest about the possibilities to deliberately transform
into a new kind of system at this point?

Fig. 1. The pattern of dynamics in an adaptive cycle, showing
how the two phases where change happens (Ω and α) are
influenced by conditions and processes at small and large
scales. Adapted from Chaffin and Gunderson 2016.

CYCLES OF GRIDLOCK AND RENEWAL
How, where, and when to intervene?
Ecological, social, economic, and other complex systems exhibit
characteristic four-phase cycles of change (Gunderson and
Holling 2002; Fig. 1). The “foreloop” (r and K) is reasonably
predictable and slow. The “backloop” (collapse [Ω] and
reorganization [α]) is fast and unpredictable. New organizations
(r) that are able to make quick decisions inevitably reach a phase
(K) of increased connections, investments, rules, efficiencies, and
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an atrophying capacity for sensing external changes. Innovation
and resilience are low. Such “architecture of simplicity” (Miller
1993) is highly correlated with organizational collapse (Miller
1992, Hurst 1995). A small disturbance precipitates a collapse,
which then moves into a phase of reorganization.
Over longer terms, cycles are part of a spiral trajectory. Following
collapse, true novelty may emerge, along with prominent legacy
effects. For instance, European history since the Medieval Period
illustrates that upon crises such as the ones triggered by pandemic,
floods, and other disasters, wealth inequality in societies typically
increased, as the elite used their leverage to strengthen their
position (which appears to be happening now in the USA). By
contrast, in times and places when wealth equalizing institutions
were already in place, the opposite happened and crises led to a
reduction of wealth inequality and an increased freedom for all
people (Curtis et al. 2016, Van Bavel and Curtis 2016). Thus, it is
an intricate combination of novelty and legacy that shapes
history, with crises as occasional catalysts of change; and crises
favor those with the means and capacities to adapt.
We advocate interpreting the current pandemic as part of an
adaptive cycle because the forthcoming reorganization phase will
be critical to how the new system is structured and behaves. It is
during this brief period that new things become possible; new
species that could never have become established in a mature
ecosystem; new ideas, structures, processes in socioeconomic
systems. In the near future the globe will enter a new growth phase,
either a version of the existing unsustainable system or a different
one.
For an alternative system to emerge it needs to be imagined and
articulated before the collapse phase ends. Only by doing that can
the elements of such a new system be given due consideration and
incorporated in the ensuing phase of reorganization. It will be
too late to wait until the collapse is over; reorganization to bring
the system back into its existing form will begin while the collapse
happens, and without a clearly articulated alternative the
opportunity for introducing change will be lost. In line with the
evidence on spiraling cycles, analyses of reorganizations following
crises in regional case studies show that reorganizations are
usually strongly shaped by existing plans (Curtis et al. 2016). Being
prepared for the looming re-organization is therefore critical.
If it is essentially the existing system that emerges from the
reorganization, its incompatibility with the dynamics and
constraints of the natural world and its propensity to increase
inequity and conflict will lead to another version of the present
calamity. The cycle becomes a spiral and intensification of the
drivers will likely result in the next cycle being faster. The
magnitude of a disturbance needed to precipitate collapse will
decrease, and the consequences will be greater. If it is a deliberately
transformed system that emerges its future will depend, first, on
what has been included in the transformation process. And,
second, it will depend on the way the system is guided into the
future. Resilience principles embedded in an adaptive pathway
approach—testing interventions, learning how the system
responds, keeping options open as the system changes through
time, avoiding directions that lead into undesirable states—will
enable it to cope with uncertainty and levels of future disturbance
that would otherwise precipitate collapse.

The wording in Figure 1 comes from analyses of a variety of
different systems and captures how the current Ω phase happened
and the balance of the two scales of influence that will be needed
in the forthcoming α. For Ω the crisis is the virus, and the “revolt”
disturbances are the cascading effects on society, economics, and
the environment. In α “remember” will be the strong influence of
those currently in charge and “renewal and innovation” will be
the set of proposed changes in the drivers of the global socialecological system.
What are these drivers? What are the drivers that determine
human well-being and environmental sustainability, and which
of them need to be changed?
UNDERLYING DRIVERS IN THE PRESENT GLOBAL
SYSTEM THAT CAN AND SHOULD BE CHANGED
Distilling assessments of human needs from the eight UN
Millennium Assessment Goals and Maslow’s hierarchy of needs
(Maslow 1943), four highly valued features in a society emerge:
security, health, food, and shelter. The determinants of these
features include a just and stable society, control of human
diseases, a climate regime conducive to agricultural productivity,
population density, housing availability, income, and
employment/occupation opportunities. Most of them have
threshold levels that, if crossed, lead to major changes in society.
Refining this list is a prerequisite for identifying the important
underlying drivers, a tentative list of which follows.
(i) The economic system
. A change from continuous growth with GDP as its measure
of progress to a system based on increasing inclusive wealth
(Arrow et al 2012): Maximizing money flow (GDP) is
leading to declining levels of natural and social capital stocks
on which future wealth and human well-being depend.
. A change from rewarding individualism with attendant high
inequity to one based on collective action and collaboration:
Inequality has been identified as a cause of the
disproportionate effect of COVID-19 on the poor in all
societies, and a cause of its spread (Ahmed et al. 2020). More
generally, inequity is a cause of international conflicts,
refugees, and mass migration, exacerbated by global
warming. We distinguish here between inequality (an
objective measure of unequal distribution) and inequity, a
normative term that evokes an unfair or unjust distribution
of privileges across society and that is the cause of
resentment and unrest (Hamann et al. 2018).
. Transformation from short-term maximization of profits to
long-term sustainability; transformation from the fossil
fuels energy industry to renewable energy.

(ii) Homogenization
Two aspects of a homogenized global economy significantly
reduce resilience to crises (such as Covid-19).
. Response diversity in food supplies: Genetically uniform
crop varieties have no response diversity to different pests
and diseases or environmental extremes, and the capacity to
maintain total food supply is declining. As one example,
Greece is estimated to have lost 95% of its broad genetic
stock of traditional wheat varieties after being encouraged
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to replace local seeds with modern varieties (Heal et al.
2004). Similarly, loss of locally manufactured goods and
access to a variety of international sources reduces resilience
at the local scale.
. Management of food, water, and other ecosystem services
strives to reduce short-term variation: Constriction of shortterm variance causes long-term variability to increase
(Bode’s law of control systems) and thereby increases
fragility of ecological production (Carpenter et al. 2015).
The resilience of food, water, and other ecosystem services
can be increased by diversifying production systems and
allowing for variability among them.

(iii) Human population growth, size and densities
Barrett et al. (2020) show that for most of the world, human
attitudes and practices in regard to family size are socially
embedded, suggesting it is possible for societies to reduce their
fertility rates without experiencing a loss in well-being, which
leads to the next driver.
(iv) Consumption patterns, human ethics, and behavior
A change is needed in what is admired by others and that drives
self-esteem and social status; a change from consuming and
owning material goods to sharing, helping others, and
maintaining our life-support system. The growing shift toward
stewardship at local scales and support for it at a global scale
(Chapin et al. 2010) is a positive sign that such a change is feasible.
(v) Governance
At all scales our current predicament reflects a lack of adaptive
governance (Folke et al. 2005, Chaffin and Gunderson 2016), in
particular polycentric governance (Ostrom 2010), in which
disturbances are addressed at the scale of the problem with
connections vertically across scales and horizontally to allow for
learning and experimentation. In a crisis, top-down governance
responses exacerbate some problems (e.g. authoritarianism;
ineffective, one-size-fits-all policies) and purely bottom-up
approaches are also ineffective. The challenge is how to implement
polycentric governance at a global scale.
PROSPECT
This tentative short list illustrates the kinds of changes needed in
the drivers of global dynamics for the world to transform to a
trajectory of sustainable human well-being. The question is how
and by who? Where are the leverage points (Meadows 1999)?
Transformability, the capacity to undertake transformation, has
three components (Walker and Salt 2012):
1. Accepting that such a change is necessary (getting beyond
the state of denial), often a major stumbling block but which
can occur rapidly as a result of a crisis;
2. Experimenting with and finding new options (the alpha
phase);
3. Getting the necessary structures, processes, and support
(political, financial, policy) to implement them (the growth
phase).
A number of issues that have surfaced during this COVID crisis
have raised questions about limitations and stumbling blocks to
how to achieve the necessary changes in the drivers. Its focus on

the natural alternation between periods of stagnation and periods
of crisis-related transformation makes resilience theory an
appropriate framework to address such urgent questions. Can
looking at the current global turmoil through the lens of an
adaptive cycle help us understand and address pressing concerns?
Here are a few such questions for which further exploration may
allow filling in the picture of the current phase of global turmoil
and reorientation:
1. What are the causes and effects of populist and isolationist
leaders such as those of the USA, the UK, Brazil, and
Hungary, and how do they relate to drivers (i), (ii) and (v),
the negative consequences of the present economic system,
homogenization, and governance?
2. What drives the rise of “anti-science” and how does it affect
policies involving the trade-off between short-term
economic loss and longer term, potentially devastating loss?
What kinds of interventions can help reverse this trend of
rewarding individualism and rising inequity (driver (i))?
3. What shapes educational reforms, and in the long run what
are its effects on questions (1) and (2) and hence most of the
drivers, especially the effects of educating women on family
size and population growth, outlined in driver (iii)?
4. What has been the role of the rise of social media over the
past decade on (1) and (2), particularly in regard to human
ethics, behavior, and the need for adaptive governance (iv
and v), and how may this unfold as digital literacy and fact
checking improve?
5. How do overt and hidden power structures shape
institutional reforms upon the crisis via effects on the
economic system, the consumption ethic, and top-down vs.
inclusive governance (i, iv, and v), and how do these power
structure effects influence future resilience, inequality, and
sustainability?
6. What can we learn from observed disruption of global
supply chains about characteristics that would allow
resilience at local and national scales in the face of future
shocks (v)?
7. How does the further rise of China as a Superpower
asserting itself on the global stage affect existing
international institutions and relations with its neighbors
and the USA and EU, in ways that will make changes in the
drivers (i) through (v) more or less difficult?
We conclude by emphasizing again that the window of
opportunity presented by the COVID crisis for transformational
change will be short. Most of those currently in charge are doing
their best during this phase of unravelling to make sure that in
the forthcoming phase of reorganization the top-down
“remember” influence will return the global system as much as
possible to how it was before the crisis. How to get a co-ordinated
bottom-up activity in “renewal and innovation” that is as strong
as the remember influence is the big challenge. It will need to be
via a growing, widespread discussion about changes that are
necessary for the future (and in many instances, present) wellbeing of society and the globe, and how they may be instituted.
Will the COVID shock be of sufficient magnitude to get a
sufficient number of those currently in charge beyond their state
of denial?
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Responses to this article can be read online at:
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