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ABSTRACT

Introduction: the objective of this article is to expose the necessity of
ethics applied to the future and the importance of complex thinking in
research practice.

Methodology: the methodology implied was based on documentary
research, and the technique was documentary analysis supported by
analytic summaries.

Results: the results showed the existence of ethics, always in the present
time, in the scientific exercise, and the presence of a research subject
alienated from their discoveries and its multiple uses.

Conclusions: the document conclusion shows the need of desacralizing
the scientific knowledge to allow its articulation with another kind of
understanding and the emergence of complex thinking. Due to that, the
ethics’ momentum is generated facing the future, the same that combines
the discovered impetus with the knowledge adventure, life’s care, and the

development of a new kind of civility.
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RESUMEN

Introduccién: el objetivo de este articulo fue exponer la necesidad de
una ética aplicada al futuro y del pensamiento complejo al interior de la
practica investigativa.

Metodologia: la metodologia utilizada se basé en la investigacién
documental y la técnica de anélisis documental apoyada por restiimenes
analiticos.

Resultados: los resultados mostraron la existencia de una ética siempre
en tiempo presente en el ejercicio cientifico y la existencia de un sujeto
investigador enajenado de sus descubrimientos y de los usos que se
hacen de estos.

Conclusiones: la conclusién muestra la necesidad de desacralizar el
conocimiento cientifico para articularlo con distintas formas de saber
y la emergencia del pensamiento complejo, gracias al cual se genera
el momentum de la ética a futuro, mismo que compagina el impetu
descubridor con la aventura del conocimiento, el cuidado de la vida y el

desarrollo de un nuevo tipo de civilidad.
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INTRODUCTION

Research ethics has historically guided researcher conduct in the planning and implementation phases of research
activities and the conduct of experiments, especially when these require subjects for testing. It has played its axiological
role in a field where subjectivity has been divorced from the process of understanding reality. In this field, the empty
spaces resulting from the exclusion of subjective elements have been filled by rationality, leading to undesirable results
such as the emergence of ethnocentric perspectives that have allowed experimentation on humans without their consent
and a series of practices that are now considered criminal.

Therefore, this paper assumes the existence of an incomplete ethical exercise within the classical paradigm of science.
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By excluding the feelings, emotions, and opinions of the researcher from the reflective process, the notion of
relevance and other forms of understanding that are complementary are also lost. Hence, voices in the scientific
community, such as that of Edgar Morin, have advocated for the return of subjectivity to scientific endeavor and,
with it, the return of human sensitivity through the recursive practice of complex thought within the ethos of the
research community.

The focus is on professional reflection on the research profession and the ethical exercise in experimental
processes as a means of protecting all discoveries from the unscrupulous use of outsiders pursuing selfish ends.
Therefore, exercises such as identifying future risks are proposed to prevent the development of knowledge that
could culminate in the creation of weapons of mass destruction.

The methodological approach was based on documentary research techniques. This process began with the
selection of ten articles published in nationally and internationally indexed journals, spanning the years 2003 to
2022. In a second phase, another thirty documents were selected, including articles and books, some in English,
published between 2020 and 2025. These included texts by Edgar Morin and Carlos Delgado, who, from the
perspective of Complex Thought, guided the reading of the documents. Likewise, the document analysis technique
was supported by the preparation of thirty analytical summaries that provided access to textual citations and
supported the preservation of organized bibliographic information, as well as some reflections on the content of the
documents.

Furthermore, pursuing the objective of exposing the need for future ethics and complex thought within research
practice, additional tasks were carried out, such as explaining the need to return subjectivity to the research-
experimental process. Furthermore, it demonstrates the existence of the present tense in research ethics and also
raises the need for research ethics developed in the future, which protects the use of findings and discoveries in the
development of weapons of mass destruction.

METHODOLOGY

Regarding the methodological approach, a qualitative approach was chosen by the author due to the need to
interpret reality and the interest in expanding the corpus of the theoretical framework. In this sense, the type of
research chosen was documentary due to its reconstructive nature, as previously posed questions were used to
rework the knowledge previously produced (Revilla Figueroa, 2020).

The area of study was defined as research ethics, and within this, its role within scientific research processes.
Academic articles on the topic published in indexed national and international journals were sought by the author.
The goal was to gather seventy articles published between 2003 and 2025, which were found in digital repositories
of journals such as Scielo, RedALyC, and Google Scholar. Specifically, we worked with a total of thirty-five articles
published between 2003 and 2025.

Starting from the traditional definition of ethics as ethos, customs, or habits (Cagiiay & Aguirre, 2020), we
reflected on the practices of scientists in the experiments they conduct and, more generally, in the process of
knowledge construction. This approach is the starting point for the reflection and analysis of the selected texts:
in Morin and Delgado, the role of the subject and their subjectivity in science; in Guibert, the notion of good and
evil; in Olmos, dogmatism; in Soto, her productivity-performance-game analysis; and, finally, in Mouffe (2022), her
notion of agonism.

On the other hand, the processes specific to documentary research were guided by Revilla Figueroa (2020):
choosing the topic, selecting variables, searching for documents or document selection, and reading. This final step
focused on the construction of Analytical Summaries (RAES) as a strategy to facilitate the comprehension and
analysis of the documents (Ciapponi, 2021). This proceeding required a two-level reading to subsequently identify
the main ideas and structure of the texts, which the author then used to create conceptual maps. Finally, it is
clarified that the RAE template used in the process was our design based on the models of the Catholic University
of Colombia, the National Pedagogical University, and the Central University of Colombia.

Likewise, to argue the need for ethics in the future and for complex thinking within research and experimentation,
this document is divided into four main sections. The first, entitled “Classical Science and the Researcher’s Work,”
presents the arguments of Edgar Morin and Carlos Delgado, who illustrate the disjunctive and reductionist nature
of classical science in rendering the researcher’s subjectivity invisible. The second, “Scope of Ethics in Research,”
presents a brief state of the art of ethics applied to the processes of scientific research and experimentation.
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The third, “Present, Future, and Complex Thinking within Research Ethics,” reflects on the potential of complex
thinking and its necessity for the development of science due to its recursive capacity to leverage other forms of
knowledge and reflection. It also recognizes that the researcher is a being in the world, as there will always be
weaknesses in decision-making related to research findings.

Finally, the conclusions section addresses the question: What should be done with science? This sentence is
especially true when it requires a different type of citizen due to its involvement in society. It comes to understand
that, as a process, it cannot be stopped. However, it is necessary to desacralize it in order to question its discoveries
and its capacity to do good or evil without it depending solely on who uses it.

RESULTS AND DISCUSSION
Classical Science and the Researcher’s Work

Regarding how classical science has guided the researcher’s work, it is necessary to refer to René Descartes’ work
on the processes of formation and formalization that are now called scientific knowledge. Before the Copernican
turn, the way it was thought was a mixture of religion and philosophy (Dopazo, 2022), and doubt was not part of its
premises. However, although he was not the first to question the role of the senses in the process of understanding
nature, his then-novel four-step method provided a way to understand phenomena with room for verification thanks
to mathematics, logic, and analytical geometry (Schelling, 2022).

With Descartes, the pursuit of knowledge was no longer focused on the essence of things but on the method
for accessing them, a process that included evidence, analysis, deduction, and revision (Rodriguez & Mundi, 2021).
However, his search for an aseptic path to truth had to overcome the constant risk of error because it distanced
itself from the data offered by the senses, ultimately eliminating the observer from the activity of observation
(Gembrillo, 2020), as it separated all subjectivity from the process of knowledge and gave birth to a virtual being:
the scientist-researcher.

This approach required a series of conditions to “unveil” the phenomena since the truth in natural events had
to be understandable and straightforward and, therefore, needed to be founded on a basic element: the fundamental
units with which everything could be constructed; furthermore, it sought the principles that would allow not only
the phenomena to be understood but also to be manipulated.

In this sense, the reductionist ideal of science was protected by the implementation of mathematics, geometry,
and logic, inherited from Descartes, Spinoza, and Leibniz, while disjunction eliminated subjectivity in scientific
endeavor by decree (allowing human domination over nature), no control mechanism could prevent situations of
potential destruction (Delgado, 2021).

Over time, successive successes in understanding and mastering natural phenomena transformed science into
a massive and powerful leviathan, an institution funded by society (Morin, 2020), which, despite all its capacity,
paradoxically remained trapped under the yoke of taxing powers such as the economy and the state.

Hence, it is worth following Morin (2020) on this point since, by problematizing the massive nature of the
scientific apparatus, he demonstrated how science finds itself in a loop in which it affects and is affected by technology;,
society, and the state. This particular analysis shows how science bows to economic and state powers while at the
same time surrendering to its genius, allowing it to produce knowledge that affects production technologies and
the development of mass control devices that, under the aegis of social media or apps, have biopolitical reach. That
is, managing seemingly playful actions to keep the bodies and minds of the population productive and docile (Soto,

2023).

In this way, science has become the sine qua nonexpression of how the world is (Delgado, 2021), becoming
instrumental knowledge, susceptible to being administered, controlled, and reproduced through a series of
steps, dismantling productive reflexivity, which depends on the individual's imagination, their experiences, their
motivations, and even their biology.

Scope of Ethics in Research
When discussing research ethics, it is worth asking: What would scientific development be without the figure

of the experiment? That is, without the activity whose results allow for activities that have brought about human
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well-being, but not without incurring some excesses. Therefore, in this process, the function of ethics has been,
rather than protective, synonymous with responsibility (Espinoza & Alger, 2020; Goshen & Miteu, 2024) to avoid
repeating practices that, while they have led to the rapid advancement of knowledge, have also revealed the danger
of a cold and logical, or in other words, non-human, rationality.

As an example, and based on the work of Orozco and Lamberto (2022), this point will be illustrated with
three cases that, due to their importance, have permanently changed the way we explain phenomena: the first,
which occurred during World War II, corresponds to the period in which experiments were carried out on Jewish
prisoners confined in Nazi concentration camps. The second presents a study conducted between 1932 and 1972
on six hundred African-American citizens not medicated with penicillin, assessing the risk of death due to untreated
syphilis. The third deals with a study on sexually transmitted diseases conducted in Guatemala between 1946 and
1948 without seeking the consent of the selected patients.

As a result of the multiple cases of experimentation on prisoners and the reprehensible Nazi medical and
scientific practices, the Nuremberg Code was created during the Nuremberg trials of 1947, based on five principles:
voluntary consent, experimentation only if the benefits outweigh the risks, experimentation on animals before
humans, avoiding physical and mental suffering of subjects, and, finally, avoiding disabling injuries and death in the
research process.

Subsequent to the Code, other initiatives emerged that, while ratifying some sections, added equally important
elements that researchers had not initially considered. Thus, the Declaration of Helsinki was issued in 1964, making
contributions in three aspects: first, the mandatory nature of a written research protocol; second, subject care
(White, 2020); and third, truthfulness in the publication of results (Sawicka et al., 2022).

Additionally, the Belmont Report was created in 1979, which proposed “three basic principles” aimed at justifying
the direction and evaluation of human actions through the ideals of autonomy, beneficence, and justice (Orozco &
Lamberto, 2022). This was intended to make scientific progress compatible with values such as human dignity and
simultaneously mitigate the risks of the research process (Orozco & Lamberto, 2022). In this sense, for Ontano et
al. (2021), experimentation involves principles such as helping others, increasing well-being, and preventing any
adverse effects; its thelos are to properly conduct research and do the right thing, seeking the good of those who
may directly benefit from it.

In addition to doing good, the principle of non-maleficence, which Ontano considers complementary, includes
all those who may be affected by action or omission, supporting the emergence of consequentialist approaches
that attempt to address the problem of what is done with what is found and its repercussions (Macnamara, 2025).
Furthermore, when addressing rights and how professionals should observe these, Ontano advocates exercising
the principle of autonomy, understood as the ability to refrain from acting, and the principle of justice as a social
function of research, the generation and dissemination of knowledge, the unrestricted use of resources, and access
to acquired knowledge.

Thanks to the establishment of these commitments regarding care, adequate information, and consent to
participate, this type of excess has not recurred; in fact, the relationship between ethics and research is understood
by scientists, an aspect evidenced in works such as that of Linville et al. (2023), who have empirically verified it.

Likewise, one can find positions such as that of Espinoza Freire (2020), which conceives of research and its
findings as tools that, in principle, are neither good nor bad for nature (neutrality). On the contrary, they emphasize
that this purpose depends on the use and application that humans make of them (Trust et al., 2023); the researcher’s
awareness is necessary to ensure the correct use of the findings. A key element, therefore, is that research has
brought with it significant advances but also efficient mechanisms of destruction on a planetary scale.

This scenario is why research ethics requires prioritizing the general interest of knowing and understanding
for the benefit of humanity, not pride or personal interests that do not benefit research work. This raises a political
issue within the ethical problem, as it raises the question of who decides whether a phenomenon or problem is or
is not of general interest. In this sense, the fragility of research and scientific knowledge, in particular, can be seen
as they are exposed to the influence of power groups, budgets, the media, and social networks.

With regard to disruptive technologies such as artificial intelligence (AI), any advances made in this field require

rethinking the ethical practice based on the protection of human beings and their freedoms. This entails assessing
the impacts on vital areas, such as work, family, and personal life. In this regard, Gonzélez and Martinez (2020)
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argue that both the uses and products of science and technology must respect and safeguard human life. Rather
than protecting Al the authors emphasize that it should focus on those who design them with despicable intentions.

In other words, if every technological implementation, directly and indirectly, impacts the labor, education, and
job training markets (Mendoza & Mendoza, 2022; Granados-Ferreira, 2023), the confrontation between human
needs and economic and political objectives will be exacerbated by petty interests that violate fundamental rights or
support fraud and misinformation. This is how new mechanisms are created that reconfigure the economy-society-
individual relationship, affecting investigative work, first peripherally with data-based AI and, later, with knowledge-
based Al (Lopez de Mantaras and Brunet, 2023). Therefore, it is necessary to expand impact assessments,
complementing aspects such as efficiency and productivity with the potential to create new forms of power and
population control (Ausin, 2021).

If the above is not taken into account, humanity will continue to misuse discoveries and the technologies derived
from them. This would broaden the discussion around ethics in research, increasing the scope of procedural codes
and informed consent. On this point, Carhuancho (2020) mentions that in research ethics, there are factors beyond
the scientist’s knowledge: these include personal values and experiences. It must not be forgotten that the researcher
is in the world and, therefore, needs to satisfy his or her own needs. Therefore, the researcher’s actions will be
morally acceptable to the extent that the environment and the strength of his or her moral convictions allow it.

For this reason, Garrido (2020) highlights the need for researcher independence because, by ‘being in the
world,” he or she is at the mercy of the powers of the State, religion, sponsors, and even the general public. This
exposes them to working and writing amid varying degrees of censorship, as experts must constantly remember
that their discoveries and developments can also be instruments of intolerance and ignorance, which necessitates
complementary regulation and oversight (Vazquez, 2022). In this way, the authors emphasize that both the
researcher and their discoveries must exist for the benefit of humanity, both now and in the future.

Present, Future, and Complex Thinking within Research Ethics

As has been demonstrated, ethics is integrated into the research process through the ethos related to the
treatment of the research subject and the handling of the results. In other words, it is developed based on the
care that must be given to the subject to ensure that they are kept safe from any form of suffering or risk of death.
However, once published, there is no mechanism to control the uses and applications of the discoveries made, an
aspect addressed by works such as that of Heini et al. (2024) regarding genomics studies and the risk of misuse as
the basis for pseudoscientific beliefs such as eugenics, racism, and ableism.

There is, therefore, an ethic in the present tense that is expressed in the processes related to the research
protocol and the preparation of consent; however, there is a gap regarding what can and cannot be done with the
findings. This has exacerbated the tendency to carelessly popularize discoveries through technological applications
(as has happened with AI), reducing them to mere tools, reversing the military-civilian flow, and shifting weapons
testing to testing minimum viable products.

As a result, civilian experts around the world take over technologies and, after thousands of iterations (which in
the past would have taken decades), end up “innocently” perfecting their military use (Figure 1), only for military
engineers to take them back, improving them under the pretext that failure to do so could leave them at a disadvantage
in the imminence of new conflicts (Morgan et al.,, 2020).

For this reason, the emergence of the future tense in research ethics is necessary to consider the application
of its results in everyday life, as these do not depend exclusively on the intentions of the researcher; furthermore,
the political, social, and environmental context in which they are carried out comes into play (Morin, 2019). This
situation is evident in the ongoing reflection on the use of Al in the development of autonomous weapons, showing
that one of the aspects to be addressed is the legal one, as existing regulations are no longer sufficient or need to be
clearer or supplemented (Vigevano, 2021).

Researchers are limited in their control over how others use what they discover, whether due to
compartmentalization (especially in weapons development) or simply because they are alienated from the results
of their work (Contakes & Jashinsky, 2021). Thus, how their products are used depends on third parties with the
ability to define what is right or wrong, and, in the absence of criteria of altruism and benefit to humanity, they base
their decisions on utility or convenience (Guibert, 2021).
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This is only possible because of the defenselessness of the research subject. From a Heideggerian perspective,
they are a being-in-the-world and are exposed to the same economic and social dynamics as other human beings,
these being the ones that ultimately influence their decision-making. It is worth clarifying that there are also cases
in which, despite knowing the harmful effects of discovery, scientists have chosen to recommend its use, either out
of necessity or professional ego, thereby unleashing dangers and destruction of global scope.

In line with the above, figures such as Thomas Midgley Jr. emerge. He developed the first additives for automobile
fuel, allowing for environmental pollution with tetraethyl lead. Later, when he discovered the first gas from the group
known as chlorofluorocarbons (CFCs), he directly affected the ozone layer. Both have caused serious problems for
the planet for decades. These reasons led historian John McNeill to claim in 2001 that Midgley had had a greater
impact on the atmosphere than any other organization in Earth’s history (McNeill, 2001, cited by Holy, 2024).

Midgley’s example brings to mind Irédéric Bastiat’s words regarding how to address a catastrophe of the
magnitude caused by tetraethyl lead: a greater effort is required to repair environmental damage than was necessary
to create it. In these cases, limiting their effects and banning them has taken decades, but they have recovered some
lost well-being and saved an unknown number of lives (Agrand et al, 2022). However, the impacts, especially on
children in developing countries, continue to this day, while researchers such as de Olivera et al. (2021) call for
changes in public policies and further research to determine how the problem has evolved.

However, even with the capacity to destroy the planet several times over, it is not true that humanity is one step
away from annihilation. On the contrary, it is a resilient and adaptable species (Moscona, 2021), ready to support
processes such as environmental recovery (Sarkar, 2020). This requires carrying out the largest project humanity
has ever undertaken: the construction of the planetary citizen (Morin, 2019), which requires education for global
citizenship (Alvarez Monsalve, 2020), far removed from traditional categories of good-bad or right-wrong.

Since, for human beings, living implies a political stake, education for global citizenship must be governed by
respect for life itself, an approach in which what is different ceases to be an enemy in an antagonistic relationship
(under which it is legitimate to extinguish the other). On the contrary, this must be a deep, respectful, complementary,
and multiple connection: an agonistic vision (Mouffe, 2022).

hitps://doi.org/10.58763/rc2025488 6 Region Cientifica. 2025; 4(2)


https://doi.org/10.58763/rc2025488

Juan Carlos Osorio Amaya

It is worth trusting, then, that the human race will overcome the “great filter” of the species by understanding
what underlies its nature; both the desire to know and understand, as well as the promise of a better life, are closely
linked to science and technology, which is why an agnostic stance cannot be assumed. While scientific knowledge
can develop better weapons, the existence of a planetary citizen will be sufficient insurance to avoid the temptation
of entering a new obscurantism plagued by Luddites, for whom every discovery must be hidden (i.e., buried), waiting
for the sacred to find harmony on earth (Zweig, 2021).

Indeed, humanity cannot stem the flow of scientific knowledge because it is dependent on it, being intertwined
with technology, society, and the state. Therefore, repressing it will only exacerbate the evils that have been
attempted to eradicate over the past six centuries. The aggravating factor lies in technology since, thanks to it, more
efficient population control tools are available, whether for digital surveillance in dictatorships (Xu, 2021) or, at the
microsocial level, for algorithmic control of jobs (Kellogg et al., 2020).

Nor is it possible to expect society to evolve in step with science; in fact, Rathbun and Stein (2020) show that
support for the use of nuclear weapons depends on moral issues such as retribution or loyalty to the group. Thus,
the proper use of each advance is complicated by fanaticism and dogmatism that can infect even the most brilliant
(Olmos, 2022). That is to say; scientists are also susceptible to falling victim to emotions and passions or, ultimately,
being forced to participate, stripped of their agency, and, often, becoming a tools without a conscience, unable to see
that they are doing something wrong (Rezende, 2022).

So far, the reason for the need for research ethics has not been mentioned. In this regard, it must be said that
this has only been possible thanks to the split between human logic and subjectivity. By eliminating the latter
to eradicate error, the paradigm of classical science through sympathy supported the absurdity of sociocultural-
economic-environmental exclusion, hunger, and the industrialization of war. Therefore, the exercise of complex
thinking within scientific endeavor is also necessary, and within this, the emergence of a new paradigm: complexity.

This new worldview is due to the existence of a trans-complex reality (Arcila & Guerra, 2023) between knowledge
of the social and human sciences and scientific knowledge, which not only demands a large amount of knowledge
but also requires a greater development of consciousness in order to seek better human behavior (Aldana, 2021).

On the other hand, despite the positions against the use of AI, the work of scientists, far from being at risk,
has been enriched by the increase in the processing capacity of this technology and its versatility in terms of
the functions it can perform; issues ranging from the search for information, the comparison of results and
methodologies, to the simulation and creation of scenarios for activities specific to experimentation, leaving more
room for the development of what Marx called productive activities specific to human reasoning.

However, the existence of risks associated with the use of Al should not be underestimated, primarily due to a
lack of ethical values and the inability to constructively unite scientific knowledge with human nature (Gonzalez and
Martinez, 2020). Complex thinking within scientific practice not only integrates the subject and its subjectivity;
it also involves multiple perspectives and dynamic explanations in understanding the infinite complexities that
makeup nature (West et al.,, 2020).

CONCLUSIONS

Humanity finds itself in an unprecedented moment in which politics, science, and society have generated multiple
interconnections. The human world depends on science; however, its destiny lies not in the hands of scientists, but
in those of government officials and high-level businesspeople. Therefore, a greater commitment from the scientific
community is required to find mechanisms that allow for control over discoveries and their potential uses.

Edgar Morin, the planetary citizen, has proposed that a society open to the multiplicity and dialogue of knowledge,
based on agonistic interactions that erase the image of the enemy, is possible. However, the cornerstone for building
it lies not in technology but in accepting that there is potential in every discovery that is both constructive and
destructive since research will be an unfinished process until the risks that accompany it are determined. The
recursive practice of complex thinking is necessary to harmonize the progress of scientific development with the
growth of the individual and the advancement of society.

Therefore, it is necessary to desacralize scientific knowledge, to question it and examine its multiple interactions

with life, society, and the ecosystem. That is, to identify its risks and benefits, stripping it of its cloak of intellectual
purity and connecting it with other knowledge and worldviews, unifying the fragments of reality that, even today,
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remain unconnected. Here, complex thought allows us to unite episteme and doxa, by reclaiming the subjectivity
that sensitizes and tempers, balancing cold logic. This process complements Descartes’ Copernican turn and creates
a momentum of ethics that is simultaneously human, perceptive, and projected toward the future.

In this sense, the development of weapons derived from research processes reveals the confluence of the
multiple forces that intervene, channel, and limit the work of scientists; a procedure that has led to the continuous
exploitation of knowledge in favor of the arms market for economic and geostrategic purposes. In turn, this has
resulted in the gradual conversion of the scientist’s work into an administrative activity in which the human being
can be replaced for the benefit of the project and the expected results; the time function of schedules is a tool that
supports the sacrifice of reflexivity and awareness in favor of achieving objectives.

For its part, the imminent emergence of artificial general intelligence, thanks to the convergence of different Als
in everyday life, is one of the issues that deserve to be mentioned but is beyond the scope of this article. However,
it is worth noting that Al is the best example of the classic paradigm of science: fragmented, aseptic, and devoid
of humanity. The next challenge, in this case, will be to teach it the value of life and the imperative to protect it;
something contradictory considering that there are times when humankind itself seems not to understand it.

The above makes it barely understandable the fear of an autonomous intelligence devoid of ethical boundaries
and whose reasoning is based on achieving objectives, to which human beings can become an obstacle. Hence, for
now, there are more questions than answers. The debate on this matter remains open.
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