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LIFE BEYOND THE TIPPING POINT
When conditions change, ecosystems can tip
into a new, completely different state. What
lies beyond the horizon?
Complex systems are everywhere. Ecosystems
are complex by definition, but so are financial
markets, for instance. Everything is interconnected. In nature, some species reinforce one
another while others interact in a negative way.
The strength of those relationships also depends on the circumstances. A robust ecosystem can easily cope with disruptions. But what
happens if it is no longer so robust and the limits of its resilience are exceeded? PhD candidate
Jelle Lever investigated this future world beyond
the tipping point. Well-known examples of tipping points are clear ponds that turn cloudy or
landscapes that become degraded.
CRITICAL SLOWING DOWN
But not all ecosystems behave so predictably.
When ecosystems with many species that have a
relationship with one another pass a tipping
point, the new state depends on how the
changed circumstances affected the ecosystem.
It is not clear beforehand whether the transition
will have minor or major effects, nor whether
those effects will be positive or negative.

‘Complex systems consist of many, many components,’ says Lever. ‘They all interact with one
another positively or negatively.’ If that is so, can
you ever say anything meaningful about the future? He believes you can. For some complex
systems, you can deduce what the future will
look like after the transition from the participants’ behaviour before the tipping point. That
phase is when you see the phenomenon known
as ‘critical slowing down’, when a system takes
longer and longer to recover from shocks that
disturb the equilibrium.

‘My theory shows which species
do well beyond the tipping
point and which do badly’
That means its resilience is declining. Lever
studied models of ecosystems with positive
feedbacks that destabilize the system, for example plants and their pollinators. An increase in
the number of pollinators causes the number
of plants to increase, which in turn has a positive effect on the number of pollinators. The effect reinforces the cause. The reverse is also
possible: a decrease in the one leads to a de-

THE PROPOSITION

‘Grants for women
reinforce sexism’
Special grants for women scientists do
exist. But PhD student Jessica de Bruijn is
against them because, she claims:
Science grants for wich only women are
eligible reinforce sexism.
‘Working in the sciences is highly competitive
and there is a lot of pressure to obtain grants.
A grant is intended for the best proposal and
the best person to do the research. If you ask
me, that has nothing to do with your sex.
There are two aspects of this that bother me.
Firstly, it is discrimination if you exclude
men. And secondly, it has potentially negative
consequences for the researcher and her

group. I’ve heard stories about women who
get told: you only got that funding because
you are a women. If men had been allowed to
compete, you wouldn’t have got a grant. Like
that you start off on the wrong foot, as a woman. The risk is that your scheme aimed at creating equality unintentionally stimulates discrimination against women.
We should also think about why we think
we need to attract more women into the
sciences – for the sake of balanced teams,
for instance – and why those women are not
there now. It could be partly because of discrimination, whether deliberate or unconscious. But it might also be a conscious

crease in the other and eventually to the collapse of the system.
PREDICTING THE FUTURE
But not every species reacts to a disturbance with
the same lag. Lever showed that differences in
behaviour point to what things would look like
beyond the tipping point. ‘My theory shows what
direction the ecosystem will take, and which species do well beyond the tipping point and which
do badly, not in absolute numbers but in proportion to one another.’ In principle, this gives him
an indicator for predicting the future.
‘In principle’ because so far the proof is purely
theoretical. The next step is to test the theory using real data. RK
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PhD candidates are expected to
submit a handful of propositions with
their thesis. In this feature, they
explain their most provocative
proposition. This time, it’s Jessica de
Bruijn, who got her PhD on 4 February
for her study on the influence of
learning on the foraging behaviour
of parasitoid wasps.

choice by women. Women are no longer expected to stay at home and look after the
children, but maybe women see other pros
and cons when they consider the option of
a job in the sciences.

‘It is discrimination
if you exclude men’
Men and women scientists are equally qualified. It is good to have more women in the
sciences, but I don’t think you should force
it in this way.’ TL
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