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Abstract

Science serves as a benchmark for political legitimacy. This paper offers a brief overview of its 
epistemological foundations: from the determinism of Newtonian science to the systems theory
of the 1970s, with a focus on the sceptical tradition. Science is defined as the search for truth. 
The systems under study primarily concern the environment and human and animal health. 
They are open, natural or antropized. Their components include living organisms, waterways, 
landscapes, and climates. Their trajectories fluctuate and are subject to bifurcations, chaos, 
and a high degree of sensitivity to initial conditions because their dynamics are nonlinear. 
Under these conditions, they can no longer be modeled mathematically, and the natural 
sciences must abandon any attempt to predict their future behavior. However, they remain 
explicative and therefore help us understand past or short-term behavior. In the medium and 
long term, they fall short because these systems are imprevisible. Determinism no longer 
applies in the face of the complexity and intertwined interactions among the components.
Politics has taken control of environmental management and human and animal health by 
bypassing the natural sciences and turning to prospective that proceeds by analogy and has no
scientific basis. Prospective do not rely on the experimental method; it is a form of divination. 
It ignores the principles of induction and deduction. It has gained some recognition in the 
social sciences, but its transfer to the natural sciences has been blocked. It is spreading thanks
to a shift in the Overton window, supported by the traditional media.
Politics relies on international organizations composed of bureaucrats and experts, which 
dilutes national accountability. These organizations are heavily influenced by lobbyists and 
NGOs. The result is the spread of ideologies disseminated by traditional media and the 
education system to manufacture public consent and recruit students. Biologists, geographers, 
doctors, agronomists, and others who speak out against the ideologies promoted in alternative
media are then censored, discredited,and excluded from society.
There is, however, an ethical approach to managing the complexity of nonlinear systems. It 
involves a rapid, gradual, or unnecessary adaptation to bifurcations and the emergence of new 
dissipative structures.
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Introduction

It was with the Enlightenment of the 18th century, particularly Diderot and d'Alembert's 
"Encyclopédie", that science became a criterion of political legitimacy, a form of governance 
informed by empirical knowledge. The role of science grew in prominence during the two world
wars of the 20th century. From being an advisor, it became a strategic issue of power.
Since the 1970s, science institutionalization has been increasingly integrated into the 
governance of complex, dynamic, and nonlinear systems such as ecology and public health. 
These systems are not static; they evolve over time, sometimes over very long periods—on a 
historical or even geological timescale. They are a huge challenge to science, which must 
abandon its experimental methods and empirical knowledge. Indeed, prediction, once the 
prerogative of science through determinism, is being called into question when it comes to 
much longer time frames or cycles. Biology, geography, medical sciences, and agronomy are 
particularly suited to a systems-based approach to the subjects they study or are responsible 
for managing. From now on, they must seek to explain rather than forsee the behavior of 
these objects in the medium or long term. Prediction, on the other hand, the kind associated 
with prophets, is regaining its place, though it has no scientific basis. Indeed there are 
mathematical models inspired by determinism, but these reveal surprising behaviors—such as 
bifurcations and chaos—in nonlinear dynamics when the behavior of objects is analyzed 
holistically. In complex systems, there are simply too many variables, and not all of them can 
be identified. Prediction then takes the place of previsibility, prospective thinking replaces 
science, and “experts” often have conflicts of interest. It is this perspective that governance 
seizes upon by proposing a kind of “official science” and using social engineering to 
communicate it to the general public.

Traditional or “mainstream” media play a significant role in spreading this “official science” 
endorsed by a majority of governments. But it was with the advent of the internet and social 
media at the beginning of the 21st century that alternative media began to force a discussion 
on topics presented as “consensus” issues, such as the hypothesis of anthropogenic global 
warming, the prediction of human and animal pandemics, or the effectiveness of medical 
mRNA injections labeled as “vaccines.” However, these media outlets have only limited 
influence on the general public because of the well-known phenomenon of blind trust in 
traditional media. This can be explained by a lack of time to stay informed through debates—
when they exist—by the ease of going with the flow, and by a lack of critical thinking regarding
science among the vast majority of the population. The promotion of the idea of a so-called 
“consensus” among the majority of scientists is also being exploited in an unethical manner, as
it leads to the “censorship,” “exile,” or even “excommunication” of scientists who disagree. 
Censorship of these scientists is enforced in education, university curricula, online journals, 
and artificial intelligence. It is, in a sense, a return to the trial of Galileo and a triumph of 
official ideology.

Official communication thus becomes a tool for manipulating the masses in traditional media. 
One of the social engineering techniques used for this manipulation is shifting the Overton 
window to gain acceptance for new ideas that were previously considered unacceptable. The 
act of formalizing and institutionalizing science disregards scientific ethics because it bypasses 
all scientific debate.
It is not surprising that the role of scientists is becoming increasingly controversial even within 
their own community. This extends to education and institutionalized bodies such as the IPCC 
on climate change or health agencies like the WHO.

The aim here is to clarify the shift that science is undergoing as it moves from classical 
determinism to a very limited previsible horizon of dynamic and nonlinear systems. In addition 
to its inherent skepticism, science is a victim of denial by the government. With the complicity 
of traditional media, the government endorses an institutionalization of prediction through 
propective that has no scientific basis.

This article begins with a brief overview of the epistemology of science and its evolution: from 
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classical determinism to systems theory, via skepticism. It then analyzes the scientific 
community’s attitude toward the unpredictability of the nonlinear dynamics of complexity. 
Simple mathematical models are examined, such as those used in biology and meteorology. 
They introduce the concepts of sensitivity to initial conditions, bifurcations, and chaos. An 
examination of prospective is also addressed. Finally, we will discuss the Overton window and 
the dual opportunity for governance to seize upon “scientific truth” at the expense of its ethics.

Epistemological Foundations

A review of the major epistemological foundations of science allows us to identify the key 
stages of its development as well as the limitations imposed on it.

Classical determinism

Determinism is the very essence of the classical sciences. It is based on experiments that allow
us to establish causal relationships between two events. The knowledge gained from these 
experiments leads us to infer that every event is a consequence of a preceding event. If event 
A always leads to event B, we conclude that A causes B, in other words, that A is the cause of 
B.
This causal determinism encompasses, with a few variations or approximations, the scientific 
theories of Aristotle, Newton, and Laplace, as well as the positivism of Auguste Comte.
If there exists a set of time-dependent differential equations for the variables x, y, and z that 
describe their quantitative evolution, this is sufficient to establish a deterministic nature.
Objects and bodies in the universe fill absolute space like an immobile physical entity, an 
empty and transparent stage. Newton also considered time to be absolute, since its 
measurement remains the same regardless of the observer.
Einstein's theory of special relativity, on the other hand, establishes that an object can have 
not only a speed in space but also a speed in time. If it moves through space, its movement 
through time decreases proportionally! The combination of these two speeds in spacetime 
equals 300,000 km/sec, the speed of light.
In general relativity, spacetime is further curved and distorted by the gravitational field.

Skepticism

According to LECOURT (2002), it was David Hume (1711–1776) who, in a sense, marked the 
birth of scientific skepticism with his formulation of the causal relationship (induction) between 
two events. However, according to the skeptical conclusion, the primary causes will remain 
forever hidden, namely the cause-and-effect relationship, in contrast to Newtonian 
determinism. The skepticism of the ancient philosophers focused on our ability to access the 
truth (Plato’s cave). Hume’s new skepticism, that of the Enlightenment, “emphasizes the 
limitations and imperfections of our reason, which is prone to beliefs and proves to be subject 
to a form of addictiveness", explains DROIT (2008). He went on to say: “We have habits 
rather than certainties. We live by routines rather than by established knowledge.” Hume thus 
offers a profound critique of our certainties and even of “scientific truth.”

Bertrand Russell (1872–1970), explains LECOURT (op. cit.), maintains a radical empiricist 
position and follows Hume’s line of reasoning in asking: “Does any number of past cases 
conforming to a law, however large, constitute proof that the law will apply in the future? If 
not, such predictions are merely probable. For while we do indeed have experience of past 
futures, we have none of forthcoming futures." Rudolph Carnap (1891–1970), again according 
to LECOURT, also takes up the idea that “inductive reasoning must abandon any claim to 
establish the truth of a proposition and be content to assign it a certain probability.”

When it comes to probability, it is essential to distinguish between two fundamentally different 
concepts: the first is known as the objective or “frequentist” approach and boils down to the 
fact that an event occurs with a frequency “p” when the circumstances recur often enough. 
This is the concept advocated by Karl Popper (1902–1994), who, according to LECOURT (op. 
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cit.), holds that one cannot draw conclusions about the probability of cases with which we have
no experience. This is the foundation of empiricism.
BRICMONT (2012) advocates the second concept of probability, known as “Bayesian” and 
viewed as subjective: “It is not absurd ... to assign probabilities based on our knowledge [and 
thus our ignorance], provided we remember that these probabilities refer to what we can 
rationally say (predict, anticipate) under given circumstances.” It is thanks to the law of large 
numbers that we can compare these types of probabilities with observations in order to 
validate or revise them using the rules of Bayesian reasoning. These rules “...lead us to assign 
a probability close to 1 to events such as the fact that, out of 1,000 coin tosses, approximately
500 will land on heads.” BRICMONT points out that Popper “never accepted this probabilistic 
and inductive logic, because it leads only to reasonable opinions and not to certainties.”

Popper proposes a criterion for distinguishing between science and pseudoscience. While 
positivists base this criterion of scientificity on the empirical verification of a theory, that is, on 
its verification through experimentation, Popper proposes a criterion that is almost the 
opposite: that of “falsifiability,” “fallibility,” or “refutability.” In his view, induction is a myth, and
it is impossible to verify the applicability of a scientific theory in all cases. If induction is 
refuted, what, then, is the path to scientific discovery according to Popper?
True scientific theories are merely provisional hypotheses, approximations of the truth, and will
remain so because the day they are revised (fallibility) or rejected (falsifiability) by negative 
experimental results, they will be replaced by new ones that will, in turn, be provisional. 
f  igure     1 illustrates the uncertainties between induction and deduction. This is an evolutionary 
epistemology. Popper is certainly a skeptic, notes VERDANT (1991), “in the original, even 
Socratic sense of examiner, observer, and scrutinizer.” According to FAGOT-LARGEAUT (2002), 
Popper “entrusted natural evolution with the task of determining which theory is viable, that 
is, consistent with the facts.” Science proceeds by trial and error; it is an adventurous 
endeavor. As FAGOT-LARGEAUT points out, in the Popperian school, there is no requirement for
consistency but rather for freedom; the history of science is a constant revolution. “Truth takes
care of itself”; one must not be afraid of making mistakes; there is freedom to conjecture. 
Science is thus defined as a search for truth.

Figure 1: The uncertainty that exists between drawing conclusions from observed facts
and using deduction to formulate a hypothesis or theory.
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Systemics

A system is characterized both as a structure, defined by the arrangement of its elements, 
components, or parts, and as a process, defined by the exchanges and flows of matter, energy,
and information that occur within it or with its external environment. A system is dynamic if its
states change over time. It is therefore not static; it can evolve continuously.
The mathematical description of a dynamic system with “n” elements can, in a simple case, be 
expressed as a system of "n" simultaneous differential equations in the “n” corresponding 
dynamic variables Xi, as noted by ANGELIER (2008):

dX1/dt = f1(X1, X2,...Xn)
dX2/dt = f2(X1, X2,...Xn)

...
dXn/dt = fn(X1, X2,...Xn)

Analytical solving of these equations becomes very difficult if the number of variables “n” is 
large, which is the case with a complex system. It then becomes virtually impossible to solve 
them if the system is nonlinear, and we speak in terms of indeterminacy, unprevisibilty, or 
even chaos. The dynamic variables describing such a system (e.g., position, velocity, 
acceleration, pressure, etc.) appear in the equations, even if only as first or second derivatives,
in a form that differs from a straight line. According to HILBORN (2006), the key to 
understanding chaos lies in reconciling determinism and randomness through this concept of 
nonlinearity.

Interaction is one of the key concepts of the systemic approach that distinguishes it from the 
classical scientific approach. The simple causal relationship between element “a” and element 
“b” is replaced by a two-way interaction between ‘a’ and “b,” as explained by DURAND (1979). 
To illustrate the distinction between a traditional cause-and-effect relationship and a systemic 
interaction, consider the example of atmospheric CO2 levels and global average temperature. 
The IPCC (Intergovernmental Panel on Climate Change) considers rising CO2 levels to be the 
sole cause of rising temperatures due to the greenhouse effect. However, paleoclimatic studies 
of ice cores and measurements of the atmospheric CO₂ trapped within them show that, at the 
end of each ice age, the CO₂ content of the atmosphere increases—without any human 
intervention! Warming, in turn, naturally causes an increase in atmospheric CO₂. This 
interaction can be explained by the release of CO₂ from the oceans that occurs when 
temperatures rise, thereby reducing its solubility in water. A feedback interaction can be 
positive if it reinforces the effect or negative if it weakens it. The holistic principle of interaction
in systems theory stands in contrast to that of Cartesian reductionism. But for CO2, it has not 
been established that post-glacial warming has ended!

A complex system is one that contains a large number of elements interacting directly or 
indirectly, and in which nonlinear effects arise due to the emergence of new properties that 
differ from those of the individual elements or parts. The properties of the whole are neither 
equal to nor identical to the sum of the specific properties of the elements or parts. For 
example, cells such as the billions of neurons, which individually possess no cognitive 
properties, can interconnect to form networks within the “brain” system, giving rise to 
properties such as knowledge, understanding, and consciousness.

But a simple system can also be complex. For example, a chemical substance contained within 
a limited space is a system whose components are molecules at the microscopic level and 
which exhibits emergent properties at the macroscopic level. Under certain conditions, such a 
simple system can undergo complex self-organization through the emergence of dissipative 
structures. This is the case, for example, with Bénard cells, which initiate convection in a liquid
heated from below and from the outside. This is what allows us to assert that energy “shapes” 
matter in the sense of giving it structure. ATLAN (2011): “It is a certain degree of chance, 
random perturbations - in information theory, this is called noise; in thermodynamics, 
fluctuations -, that introduce something new and unprevisible into this phenomenon of 
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emergence.”
A complex system also has the ability to adapt and even evolve in the case of biological 
systems.

Epistemological conclusion

Throughout history, we have observed that the foundations of science are initially based on 
mathematical determinism, dealing with relatively simple subjects such as those in mechanics. 
Then science approaches its subject with skepticism, elevating its theories to the status of 
hypotheses. And finally, with subjects such as dynamical systems, it confronts unprevibiltity, 
particularly through fluctuations or the emergence of new structures.
Note that quantum spontaneity has not been deliberately examined.

Unprevisibility

Science is reaching a decisive turning point here. Some scientists will shift from deterministic 
previsibility, typically applied to simpler, non-self-organizing systems, to prospective or 
prediction using mathematical models. Others remain skeptical or even acknowledge that 
science has reached its limits in terms of previsibility. The latter group then limits itself to 
explaining processes and better defining and understanding nonlinear or complex systems, 
rather than predicting their future behavior or evolution.

Prospective

While prospective studies “draw on scientific findings and claim to be rational,” they cannot be 
considered a science but rather a “cognitive technique,” according to GAUDIN (2005). It is a 
divinatory art, as practiced in a trance by the Pythias of the Oracle of Delphi in ancient Greece,
as well as by druids, marabouts, sorcerers, and prophets. The scenario-based prospective 
method is the most commonly used approach. It involves developing several alternative 
narratives that describe possible future developments. Common scenarios include: the baseline
scenario, that is, what would happen if no action were taken (business as usual), the optimistic
scenario, and the pessimistic scenario. If a development is too predictable, it becomes a 
“trend” that is then incorporated into all scenarios.
"Scientistic rationalization ... quickly runs out of steam when trying to model the future” and 
GAUDIN cites, for example, climate modeling, which “has been utilizing some of the world's 
most powerful computers since the 1990s, with results that remain uncertain.” This 
rationalization runs up against, in particular, an intrinsic unprevisibility, known as the “butterfly
effect” in chaos theory.

TOLILA (1997) also places prospective thinking outside the framework of scientific rationality. 
We must leave scientific rigor at the door. The prospective exercise must select significant facts
and involves choosing an interpretation of how reality will evolve through the use of scenarios. 
Since the 1970s, two conceptions have been in opposition: “prospective-as-attitude” and 
“prospective-as-science.” The first view regards prospective studies as a specific “perspective” 
focused on the long term, drawing on the methods and findings of the social sciences as 
needed. The second view regards prospective studies as a science, a branch of the social 
sciences, and within this framework, grounds it in systems theory. Systemics has also made 
progress in the natural sciences. However, the two-way transfer from systems theory to the 
social sciences and from the social sciences to prospective has been slowed down and even 
blocked. TOLILA views systems modeling in social prospective solely as a typically philosophical
abstraction disconnected from reality. He also criticizes the absence of time in systems 
modeling, thereby describing a form of prospective without “history.”

Modeling

A model corresponds to the sequence of reactions that simulates the functioning of a system. 
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DURAND (op. cit.) highlights the originality of the systemic model through the analogical 
reasoning it entails. This form of modeling differs fundamentally from the traditional 
dichotomies of induction and deduction, and of synthesis and analysis. Analogy is characteristic
of childhood (“it’s like…”) and of art, where the painter and the poet create their work through 
a play of analogies rather than through a series of deductions and inductions derived from 
logic. While one may dispute the scientific rigor of analogy, explains DURAND, “one must 
acknowledge that it stimulates the imagination and discovery through its evocative power.”
For ANGELIER (op. cit.), the model “represents both actions and their results” and is 
constructed “through trial and error or functional analogy” using heuristic reasoning (aimed at 
discovering facts) to arrive at “solutions that are merely plausible and adequate.” The goal is 
not to simplify reality in order to explain it, but “to construct a model to make it intelligible and
understandable.”
A clarification of terminology is still needed regarding the term “modeling.” In addition to 
"systemic" modeling, there is also “mechanistic” modeling, which is based on a formalization 
using deterministic dynamic differential equations and specialized software. ANGELIER cites an 
example of this in the form of Lokta-Volterra models in ecology, which address competitive 
behaviors between species (predator-prey relationships) and the growth of their respective 
populations. Interactions involving positive or negative feedback are also considered in 
mechanistic models. However, as already noted, deterministic models pose real problems for 
complex systems with multiple interactions and nonlinear dynamics.
Finally, there is an “analog” modeling approach used in propective.

Bifurcations and chaos in simple deterministic models

GLEICK (1991) provides several important insights into a crucial stage in modeling. In 
particular, he quotes Robert May regarding bifurcations in models and the emergence of chaos.
The mathematical biologist May modeled the annual variation of an isolated population. The 
population of the following year “xnext” can be easily calculated using a simple formula if it 
depends only on that of the current year “xcurrent”: xnext = F(xcurrent). All you need to do is set an 
initial value for “x” and then apply the chosen function year by year. This process is repeated 
until the population stabilizes.

The function F may be linear, for example if the population grows each year at a fixed rate: 
xnext = rxcurrent, corresponding to the Malthusian model, without food or moral constraints.

Another simple function is a modification of the linear Malthusian model:xnext=rxcurrent(1-xcurrent), 
where the parameter “r” can be set to a higher or lower value and where “x” represents the 
population, which varies from 0 to 1. The new term (1-x) thus keeps growth within certain 
limits, since as “x” increases, “(1-x)” decreases until an equilibrium is reached at which the 
population remains stable. This can then be represented graphically through successive 
iterations, which give an overall picture of the trend. This function has been called the “logistic 
equation.” The parameter “r” was an important feature of the model. In physical systems, it 
corresponds to heat dissipation and friction. In a pond, it can correspond to fish fertility, the 
tendency toward population explosion and overpopulation, what is known as “biotic potential.”
By varying the value of the “r” parameter in the logistic equation, it is observed that the curve 
splits into two when its value exceeds 3. The population then fails to settle on a single value 
and fluctuates regularly between the two curves every other year, marking the first 
“bifurcation.” If the parameter “r” is increased further, a new bifurcation occurs, with the 
oscillation splitting again to produce four numbers, each of which recurs once every four years.
If the parameter “r” continues to increase, the number of points doubles again, and then again
and again. The bifurcations occur more and more rapidly each time a critical point is reached: 
2, 4, 8, 16, 32, and suddenly the fluctuations disappear, giving way to “chaos” beyond a 
certain point called the “accumulation point.” This means that the population is then distributed
randomly, always between 0 and 1, without following a defined line. This behavior is illustrated 
in figure 2.
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Figure 2: Bifurcation and chaos diagram for the logistic equation xnext= rx(1-x).
On the y-axis, the value xn represents the final equilibrium populationresulting from

successive year-to-year iterations. On the x-axis, the parameter “r” defines the “biotic
potential.” Source: based on GLEICK (op. cit.) and SHILONG GAO & BIXIA KAN (2025)

If we continue to increase the parameter “r,” new windows of order emerge within the chaos, 
starting with period 3, followed by periods 6, 12, 24, and so on.
Within the complexity of chaos, stable cycles can also reappear. Slight changes to the “r” 
parameter can therefore generate behaviors of a completely different nature. Simple 
deterministic models can thus give rise to random behaviors.

The logistic equation represents a discrete phenomenon that is discontinuous from one time to 
another or from one place to another. In contrast, differential equations depict reality as a 
uniform continuum from one place and time to another. They represent a major advancement 
in mathematical analysis. However, most differential equations are not integrable but can be 
solved numerically using numerical integration algorithms. They must be solved by substituting
“linear approximations” or approached through indirect, uncertain methods.

Chaos and phase space in differential equations

GLEICK (op. cit.) also refers to the simplified model developed by meteorologist and 
mathematician Edward Lorenz to simulate the behavior of convection in the atmosphere. 
Lorenz uses a simple set of three differential equations in x, y, and z as his model :

dx/dt=σ(y-x)
dy/dt=ρx-y-xz
dz/dt=-βz+xy

“x” is proportional to the intensity of the convective motion, "y" to the temperature difference 
between the upward and downward motions, and “z” characterizes the vertical temperature 
gradient.
The parameters are:
-“σ”: Prandtl number (ratio of momentum to heat)
-“ρ”: ratio of the Rayleigh number (heat transfer within air) to the critical Rayleigh number
-“β”: typical size of the system
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The parameters used by Lorenz when he first observed a chaotic phenomenon are as follows: 
σ=10, ρ=28, β=8/3
As initial conditions, we can take, for example: x0=0; y0=1; and z0=1.05.

If the initial conditions are known, the differential equations can be solved numerically using a 
recursive method known as Euler’s method, in which the local solution at xn+1 is approximated 
by the tangent at the previous point xn+1= xn+Δxn/Δt. The recursive method is performed using
a constant time step (Δt) starting from the initial condition at x0, and similarly for y and z. The 
approximation is obviously more accurate if the time step “Δt” is small; for example, if 
Δt=0.01 seconds, Δxn/Δt approximates the function dx/dt. This is essentially a linear 
interpolation using the tangent at the previous point over a very short time step, which 
requires the computational power specific to computers. 

Using this method, and with varying parameters, Lorenz demonstrated that the solution 
exhibits a very high sensitivity to initial conditions, as illustrated in figure 3. Indeed, small 
errors can prove catastrophic and lead to chaos in the solutions. The term “chaos” and the 
adjective ‘chaotic’ are used to describe behavior over time that is aperiodic (never repeating) 
and appears random or “noisy.”

Figure 3: The evolution of “x” over time under initial conditions that are very similar, though
indistinguishable in the figure. The two curves, one shown as a solid black line

and the other as a blue dashed line, remain indistinguishable until a value close to 15,
at which point they diverge sharply. Source: ALAVAREZ-SOLAZ (2010)

Figure 4: Lorenz's strange attractors for the two initial conditions shown in Figure 3.
Source: ALAVAREZ-SOLAZ (op. cit.)



10

Discussion on unprevisibilty

A significant shift has taken place with the emergence of systems theory, particularly as it 
applies to complex, dynamic, and nonlinear systems. These systems are, in fact, 
representative of most of the phenomena that surround us in the real world: living beings, 
rivers, landscapes, weather, climate, and so on; however, their phase space is often perceived 
only over a time scale that is far too brief. This makes it possible to predict their short-term 
evolution if their internal or external environment remains more or less stable. But in the 
longer term, such projections lose all credibility: internal variations or fluctuations within the 
system, or external environmental changes, lead to unpredictable changes in species, as well 
as in river profiles, landscape configurations, weather forecasts, and climate change 
projections, etc. 

Classical or Newtonian science is indeed deterministic and can therefore be described as an 
exact science. To be clear, this primarily refers to physics and chemistry as applied within 
finite, quasi-closed systems and over very short time scales. In contrast, the life and earth 
sciences deal with the complexity of open systems and generally limit themselves to explaining
the phenomena that animate or structure their subjects: this is the case with biology, 
geography, and applied sciences such as medicine and agronomic sciences, which are 
explanatory sciences. These sciences justify skepticism regarding potential previsibilities, 
especially when individual or social factors come into play. However, these explanatory 
sciences can benefit from “mechanistic” modeling thanks to the discovery of phase spaces that
simulate all possible trajectories. But to do so, we must identify the many variables involved 
and formulate the differential equations needed to model their dynamics, something that is 
very often far from being the case. Furthermore, their temporal nature requires knowledge of 
their history, which can extend far back into the past and sometimes even to geological times.

The explanatory sciences of nonlinear systems generally have to abandon the determinism that
characterizes classical epistemology. If we consider the content of a system, we must also take
into account the components of its external environment, and the two follow independent 
trajectories. It is also necessary to define the initial conditions, as the model is highly sensitive 
to them and produces chaos, as demonstrated by the mathematical models used by Edward 
Lorenz and Robert May, among others. Finally, these models must also take into account the 
parameters that characterize the equations. The system’s internal parameters or those of its 
external environment undergo more or less significant variations over the course of their 
trajectory. These variations then cause bifurcations beyond critical points and chaos beyond 
accumulation points.

What is the path to wisdom in management and decision-making amid complexity? GENELOT 
(2017) provides some guidelines. First, the order of nature is subject to fluctuations and 
choices. Ilya Prigogine emphasizes evolution through bifurcations, the presence of nonlinear 
interactions (snowball effects, epidemic spread, differentiation through the amplification of 
small differences). Random bifurcations give rise to new states of the system, and it is in the 
act of choosing that human responsibility lies. We must therefore cultivate our ability to make 
desirable choices in order to navigate these bifurcations. Furthermore, complexity consists of 
diversity and a web of interactions. Through systems modeling, reality becomes a construct for
prospective thinking, a design tool, a method of prediction rather than previsibilty, enabling us 
to act, work, and exchange ideas. Prediction is not scientific; it is a pseudoscientific approach. 
While prospective thinking has been successfully adopted in the social sciences, its adoption in 
the natural sciences has failed. Modeling is merely one perspective on reality, a representation 
that is subjective, contextual, embodied, projective, and evolving. The goal is to determine 
whether a decision is urgent or not, that is, to distinguish prospective, which often implies 
urgency, from science, which requires a debate involving opposing viewpoints. Finally, 
contradiction and dialogic tension (order-disorder, nature-culture, truth-error, good-evil) 
cannot be excluded from the system, for neglecting them is destructive and leads to 
oversimplification. There are equilibriums in the dialogic. There is no fixity in systems. 
Complexity is like life; it follows trajectories. We must therefore adopt a “meta” perspective: a 
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higher-order purpose. These points of reference have a somewhat mystical ring to them. But 
the essence lies in an excerpt from a poem by Antonio Marchado:

"Walker, there is no path,
the path is made by walking."

Complexity governance

The Overton window

The Overton window refers to the range of political proposals considered acceptable at a given 
time. This window shifts as ideas that were previously deemed unacceptable come to be 
accepted. This is illustrated in figure 5. New ideas are politically acceptable proposals that 
sometimes border on the scientific. Prediction can then be confused with previsivilty, just as 
prospective can be confused with science. The scope can therefore be broadened by using 
social engineering techniques such as the institutionalization of new ideas to promote their 
legitimacy and massive communication through traditional or “mainstream” media to build 
public consensus.

Figure 5: Fluctuations in the Overton window among the general public
Source: KARPENKO (2019)

A two-fold opportunity

As early as the 1950s, the Odum brothers viewed ecology as a synthesis of energy and social 
systems (HAGEN, 1992, cited by SÖRLIN et al., 2025). It was following the Meadows report 
(MEADOWS et al., 1972) that energy became a fundamental issue in economic ecology. 
SÖRLIN et al. (op. cit.) highlight the failure of the Stockholm Conference in June 1972, where, 
instead of considering global environmental governance, absolute national sovereignty over 
natural resources was proclaimed.

ODUM (1994) views ecological systems primarily as a network of energy flows. Humans are 
also included in this framework. He uses a whole language of symbols to represent such 
systems; figure 6 is an illustration taken from his book. It refers to a Māori tribe. It is clear 
that the number of potential variables is enormous and that they are not always identifiable. 
Furthermore, it is also clear that the environment is considered to lie outside the system. It 
includes sources of energy and materials, as well as adjacent systems such as other Māori 
tribes.

SÖRLIN et al. (op. cit.) identify the 1980s as the period when environmental studies emerged 
as a coherent program of scientific research, and they argue that this period provided the 
epistemological impetus for its development. This marked the birth of “Earth Science,” in which
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the Earth is viewed as a complex dynamic system interconnected through its various cycles of 
energy, water, carbon, nitrogen, and mineral elements. However, it was also during this period 
that BENSTEIN (2002) identified the emergence of the strictly political concept of “sustainable 
development” (SD), a perfectly contradictory term, as a means of legitimizing economic 
growth in the context of environmental protection. This has led to the creation of new 
categories of spatiotemporal governance, including, at the global level: the “International 
Geosphere-Biosphere Program,” the “Convention on Biological Diversity,” and the 
“Intergovernmental Panel on Climate Change.” But these categories also introduce new 
complexities when it comes to understanding the environment at the global level. This level is 
scientifically meaningless, since it generalizes specific phenomena, particularly through the use
of averages, thereby mixing “apples and oranges.”

Figure 6: Example of a cultivated system model based on
the ODUM environment (op. cit.)

The 1992 Earth Summit in Rio institutionalized international environmental protection as a 
global concern, lending it political and media legitimacy, yet its scientific validity is questioned 
by many scientists. Ecology and the environment, in fact, deal with open, complex, and 
nonlinear systems. “Experts” are thus selected by those in power, even though they are merely
engaged in institutionalized prospective studies.

It is thus within this shift in the Overton window that the new idea of establishing legal 
standards or limits on emissions or immissions in complex, nonlinear systems is legitimized. 
This legitimization comes not from science but from law and justice, and is carried out under 
the cover of massive communication and media coverage, including in entertainment such as 
movies, TV series, and books. As a result, integrity-driven scientists are excluded from any 
consultation or potential debate and are even censored. This shift effectively circumvents 
scientific method and ethics, which are founded on debate. This shift moves us from 
previsibility to unprevisibilty, from determinism to indeterminism, and from science to 
prospective.

Political, legal, and ideological hijacking

This therefore presents an opportunity for policymakers to take the lead in environmental and 
health management, given that science is unable to predict the future or the evolution of the 
environment and the components of the complex systems in question, whether they be living 
organisms and humans in the biosphere, or rivers, landscapes, climates, and so on.
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Unfortunately, the governance is unable to improvise or quickly adapt the very slow 
administrative processes to the internal or external changes it faces. National governments 
rely on international officials, such as those from the WHO or the European Commission, to 
implement totalitarian-style policies. These policies restrict the freedom of individuals and 
societies.
This is the case, for example, with carbon taxes, mobility restrictions, pandemic declarations, 
mRNA gene injections, and so on.
This delegation of decision-making to the international level completely dilutes national political
responsibility. It is also a strategy for developing medium- or long-term planning policies. 
Ultimately, it amounts to the use of prospective planning, that is, a form of politically 
motivated prophecy.

This political appropriation of complexity is subject to the influence of numerous lobbies and 
NGOs, which will shape the scenarios and themes of the envisioned future. These influences 
will, in fact, lead to the development of new ideologies that will be instilled in the public 
through the media and in students through education.

It was in the 1980s and 1990s, as the concept of “sustainable development” gained traction, 
that NGOs and lobby groups expanded rapidly against the backdrop of globalization. This was a
period marked by an increase in regulations, as public-private partnerships and privatization 
advanced rapidly. Among the major international NGOs are “Greenpeace,” “Doctors Without 
Borders,” “Oxfam International,” “ActionAid,” “WWF,” “Amnesty International,” and others. 
Among the major lobbies are those in the pharmaceutical and agrochemical industries, as well 
as those representing fossil fuels or renewable energy sources such as wind power and solar 
panels, etc. These NGOs and lobbies are primarily active in Washington and Brussels at the 
European Union headquarters, and even in Switzerland at the WHO headquarters. They wield 
significant influence in areas such as health, energy, defense, the green transition, trade, and 
agriculture.
These NGOs and lobby groups have significant political influence and contribute to the 
development of global ideologies. These ideologies are then enshrined in law through 
legislation or standards. Scientists who disagree with or challenge these ideologies are then 
censored in the media or even officially disavowed.

Conclusion

Politics draws upon science, from which it derives part of its legitimacy. It was in the 1970s 
that scientists began to engage with systems theory, which forms the basis of environmental 
and public health management. The natural systems in question are open systems composed 
of humans and other living organisms, waterways, landscapes, and climates. Energy flows 
drive them because they are dissipative structures. They are dynamic. Their trajectories over 
time depend on far too many variables or parameters. They are inherently complex. They 
fluctuate and evolve according to nonlinear dynamics that can lead to mathematical chaos. 
They are also highly sensitive to initial conditions. Under such conditions, they are no longer 
deterministic, and the natural sciences must abandon any attempt to forsee their future 
behavior in the medium or long term. Admittedly, they do allow us to understand past or 
short-term behavior. But these systems are unprevisible in the medium and long term.
Politics has taken control of environmental management and human and animal health by 
bypassing the natural sciences and turning instead to prospective, which has no scientific 
basis. Prospective ignores the experimental method, disregards the principles of induction and 
deduction, and relies on analogical reasoning in its models.
Prospective thinking has gained traction due to a shift in the Overton window, without the 
public, and sometimes even scientists and policymakers, realizing it. As a result, policymakers 
rely on international organizations composed of civil servants and expert bodies, which dilutes 
their responsibility at the national level. These organizations are heavily influenced by lobby 
groups and NGOs in their planning. This results in the promotion of ideologies disseminated by 
the mainstream media to manufacture public consent. Students are also affected by the 
teaching of these ideologies. Meanwhile, biologists, geographers, doctors, agronomists, and 
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others who speak out against their implementation in alternative media are censored, 
discredited, and excluded from society.
There is, however, an ethical dimension to managing the complexity of these systems. It 
involves adapting, sometimes rapidly, sometimes gradually, and sometimes in ways that are 
unnecessary and restrictive, to the bifurcations and the emergence of new dissipative 
structures. But governance must distinguish between prospective and its ideologies and 
science, the latter of which advocates objectivity. Implementing recommendations from 
international organizations that have had ample time to devise an ideology for a society that is 
more repressive, more totalitarian, and more global is an unforgivable failure on the part of 
national governance.
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