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Resumen

From the Brundtland Report (1987), where a unifying definition of sustainable development
is provided, to operationalize sustainability definitions is a major challenge in terms of quan-
titative methods and criteria, in particular to address ecological, economic, and social issues.
The discounted utility approach, qualified as a ‘dictatorship of the present’ by some authors,
is criticized because this criterion could allow unsustainable economic trajectories. Alternative
approaches related to quantitative sustainability consider other criteria, as the maximin, defined
as the highest utility level that can be sustained over time, which seems to be well-suited to
promote intergenerational equity.

To address the sustainability issue, the use of biological, ecological or physical constraints and
targets is advocated, due to its long-term perspective. This approach is well adapted to address
biodiversity conservation problems, or to address the climate change issue, as illustrated by the
Kyoto protocol, where physical targets are defined in quantitative terms. In this framework,
reference points not to exceed for biological, ecological, economic, or social indicators stand for
sustainable management objectives. With an intergenerational equity perspective, if the cons-
traints induced by reference points, thresholds, or tipping points have to be satisfied over time,
such problems related to sustainability can be formulated into the mathematical framework of
viability theory. Indeed, the viability theory approach has been applied by numerous authors to
the sustainable management of renewable resources as recently was reviewed in [1].

In general terms, given a controlled dynamical system under state and control constraints, the
viability theory focuses in to find initial conditions, for which it can be assured there exists a
future viable trajectory, that is, a way to manage the associated dynamical system over time
in order to satisfy the desired constraints. The set of these (initial) states is called the viability
kernel, a key concept in the mentioned theory. During last years we have analyzed a different
problem but strongly related: given an initial condition, what are the constraints (parametri-
zed by thresholds) that can be satisfied from now on? We call the set of these constraints the
set of sustainable thresholds, which actually is the inverse mapping of the viability kernel. In
this talk I will present some interpretations of the set of sustainable thresholds, advantages
with respect the viability kernel, links with the maximin concept, methods for computing this
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set, and applications related to marine resources management and epidemiology, as a summary
of joint works developed with colleagues from Chile (C. Hermosilla, M. Olivares, H. Ramírez,
S. Torres), Colombia (E. Barrios, O. Vasilieva), and France (L. Doyen, M. De Lara, V. Martinet).
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