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Abstract

Artificial intelligence has become one of the most significant transformations in contemporary criminal analysis and public
security. Its capacity to process large volumes of data, identify patterns, and support decision-making has generated broad
institutional expectations, but also epistemological, ethical, and institutional challenges that exceed a purely technocratic
perspective. This article examines these challenges from the standpoint of complex thinking. Methodologically, the study is
based on a qualitative analytical documentary review of scientific literature, institutional documents, and regulatory frameworks
published between 2018 and 2025, retrieved from Scopus, Web of Science, Google Scholar, and repositories of international
organizations. The analysis was structured around six thematic axes: complexity and uncertainty, the algorithmic reduction of
crime, structural bias, opacity and explainability, meaningful human oversight, and institutional governance. The findings show
that artificial intelligence should not be understood as a substitute for human judgment or as a neutral predictive mechanism, but
as a support tool whose legitimacy depends on data quality, contextual interpretation, meaningful human oversight, and ethical
governance. It is concluded that complex thinking provides a critical, relational, and responsible framework for understanding
algorithmic systems in public security.
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1. Introduction

Public security is undergoing a stage of profound transfor-
mation marked by the expansion of digital technologies, the
accelerated growth of data, and the progressive incorporation
of artificial intelligence systems into crime prevention, inves-
tigation, and criminal analysis processes. In this new scenario,
institutions in charge of citizen security no longer depend ex-
clusively on direct observation, operational experience, or tra-
ditional administrative records, but are beginning to integrate

predictive analysis platforms, crime georeferencing systems,
data mining, pattern recognition, intelligent surveillance, and
automated decision-support models [1, 2].

This process has opened up relevant possibilities to improve in-
stitutional efficiency, optimize resource allocation, identify risk ar-
eas, detect recurring behaviors, and strengthen the State’s anticipa-
tory capacity in the face of increasingly dynamic criminal phenom-
ena [3, 4]. However, it has also generated questions that go beyond
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the merely technical sphere. Artificial intelligence applied to crim-
inal analysis does not operate in a social vacuum, but within insti-
tutional, normative, cultural, and political systems that condition
both the production of data and the interpretation of results [5, 6].

One of the main epistemological problems lies in assuming
that data speak for themselves or that algorithms offer an ob-
jective, neutral, and complete representation of criminal real-
ity. Such an assumption is problematic because crime is not a
linear phenomenon nor reducible to a sum of isolated varia-
bles. On the contrary, it constitutes a complex reality in which
multiple dimensions interact: socioeconomic conditions, indi-
vidual trajectories, territorial structures, family dynamics, il-
legal markets, social conflict, criminal opportunities, institu-
tional responses, citizen perceptions, and changing forms of
criminal organization [7, 8].

From this perspective, artificial intelligence can signifi-
cantly contribute to criminal analysis, but it can also reproduce
biases, amplify inequalities, reinforce patterns of selective
surveillance, or produce apparently objective institutional de-
cisions without sufficient contextual understanding [9-11].
Therefore, the problem is not limited to determining whether
artificial intelligence is useful or not for public security, but to
understanding under what epistemological, ethical, and insti-
tutional conditions it can be incorporated responsibly.

Although recent literature has examined artificial intelli-
gence in public security from technical, legal, and ethical per-
spectives, there remains insufficient epistemological problem-
atization regarding the assumptions of knowledge that guide
its application to criminal analysis, particularly from ap-
proaches inspired by complex thinking. It is within this gap
that the present study is situated.

Complex thinking, mainly developed by Edgar Morin, of-
fers a relevant framework for addressing this discussion. Its
contribution lies in questioning simplifying forms of
knowledge, overcoming disciplinary fragmentation, and rec-
ognizing that human and social phenomena must be analyzed
from interdependence, uncertainty, multidimensionality, re-
cursivity, and the relationship between order, disorder, and or-
ganization [12, 13]. Applied to criminal analysis, this ap-
proach makes it possible to understand that criminality cannot
be explained solely through statistical correlations or auto-
mated predictions, but requires interpretation, contextualiza-
tion, and dialogue among forms of knowledge.

The objective of this article is to analyze the epistemologi-
cal challenges posed by the application of artificial intelli-
gence in criminal analysis from the framework of complex
thinking. The central thesis holds that artificial intelligence
can strengthen criminal analysis only if it is integrated within
a model of complex understanding of criminal reality. This
implies recognizing that algorithmic systems do not replace
human reflection, do not eliminate uncertainty, and do not by
themselves solve the structural problems of public security.
Their value depends on data quality, institutional interpreta-
tion, human oversight, model transparency, ethical govern-
ance, and the capacity to articulate technical knowledge with
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social understanding.

The article is organized into six sections. Following this in-
troduction, the problem statement and methodology are pre-
sented. Subsequently, the main documentary findings on the
contemporary transformation of criminal analysis mediated by
artificial intelligence are presented. Finally, these findings are
discussed from the perspective of complex thinking, and the
study’s conclusions are offered.

2. Problem Statement

The application of artificial intelligence in criminal analysis
has been presented in numerous contexts as an innovative re-
sponse to the contemporary challenges of public security. Its
capacity to process massive data, identify behavior patterns,
classify risks, georeference incidents, and support operational
decisions has generated strong expectations regarding its pre-
ventive potential [3, 4].

However, these expectations are often accompanied by an
excessively instrumental vision, according to which the in-
crease in data and algorithmic sophistication would suffice to
understand and control the criminal phenomenon. This con-
ception is limited because it tends to reduce criminality to a
series of quantifiable records, leaving in the background the
social, symbolic, territorial, institutional, and ethical dimen-
sions involved in its production [5, 9].

Crime does not arise in isolation nor does it always respond
to stable patterns. It is a phenomenon crossed by uncertainties,
emergences, adaptations, conflicts, inequalities, human deci-
sions, and institutional responses that continuously modify the
very object of analysis [12, 13]. The problem becomes deeper
when artificial intelligence systems are used as decision-sup-
port tools without sufficient reflection on their epistemologi-
cal assumptions.

Every algorithmic model starts from a prior selection of
data, variables, criteria, categories, and objectives. Therefore,
its results are neither neutral nor purely technical, but con-
structions mediated by human decisions, institutional condi-
tions, and interpretive frameworks [6, 10]. If these elements
are not critically examined, there is a risk of turning criminal
analysis into an automated, decontextualized, and apparently
objective practice.

In addition, police data usually reflect not only the occur-
rence of crime, but also the way institutions record, classify,
prioritize, and act upon certain territories and populations.
This means that algorithmic systems can learn from previous
institutional patterns and reproduce existing biases [8, 11]. Ra-
ther than objectively revealing criminal reality, they could am-
plify certain forms of surveillance, reinforce territorial stigmas,
or concentrate police intervention in spaces historically
overrepresented in the records.

From the perspective of complex thinking, this problem ac-
quires particular relevance. Criminality cannot be understood
as a simple, closed, and fully predictable object. It is a rela-
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tional, dynamic, and multidetermined phenomenon that re-
quires articulating quantitative information, qualitative inter-
pretation, operational experience, territorial knowledge, insti-
tutional analysis, and ethical reflection [12, 13].

In this sense, the central question is not only how to apply
artificial intelligence to criminal analysis, but how to prevent
such application from excessively simplifying a reality that,
by nature, is complex.

From the above, the research problem can be formulated as
follows:

What are the main epistemological challenges that emerge
from the application of artificial intelligence to criminal anal-
ysis, and in what way can complex thinking contribute to a
more critical, contextualized, and responsible understanding
of its use in contemporary public security?

3. Methodology

The present article was developed under a qualitative theo-
retical-documentary approach, oriented toward the critical
analysis of the relationships between artificial intelligence,
criminal analysis, and complex thinking in the contemporary
context of public security. The research is grounded in a her-
meneutic and interpretive perspective, since it seeks to under-
stand the epistemological challenges that emerge from the use
of algorithmic systems in institutional decision-making pro-
cesses linked to crime prevention and analysis [14, 15].

3.1. Study Design

A critical analytical documentary review was adopted, struc-
tured in three phases: search, selection, and analysis. This de-
sign was appropriate for examining a problem of a conceptual,
normative, and institutional nature, where technological,
criminological, ethical, and epistemological dimensions con-
verge.

3.2. Search Strategy

The documentary search was conducted between January
and March 2026 in the databases Scopus, Web of Science, and
Google Scholar, as well as in institutional repositories of in-
ternational organizations linked to artificial intelligence and
public security, including UNESCO, UNODC, OECD, the
United Nations, and the European Commission.

Descriptors in Spanish and English were used, combined
through Boolean operators, including:

1) “inteligencia artificial” AND “anélisis criminal”

2) “artificial intelligence” AND “criminal analysis”

3) “predictive policing”

4) “algorithmic governance”

5) “algorithmic bias” AND policing

6) “complex thinking” AND security

7) “ethical AI” AND criminal justice
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3.3. Selection Criteria

Documents that met the following criteria were included:

1) publication between 2018 and 2025, except for classic
works indispensable to the theoretical framework;

2) direct relation to artificial intelligence, criminal analysis,
predictive policing, algorithmic bias, algorithmic gov-
ernance, technological ethics, or complex thinking;

3) origin from academic journals, university presses, re-
ports by international organizations, or highly relevant
normative documents;

4) availability of full text.

Duplicate works, opinion texts without academic support, pub-

lications not directly related to public security, or without concep-
tual relevance to the objective of the study were excluded.

3.4. Analysis Procedure

The analysis was carried out through a strategy of critical
reading and thematic categorization [14]. From the selected
corpus, six recurrent analytical cores were identified:

1) complexity and uncertainty;

2) algorithmic reduction of the criminal phenomenon;

3) structural bias;

4) opacity and explainability;

5) meaningful human oversight;

6) institutional governance.

These categories were subsequently articulated from the
conceptual framework of complex thinking, with the purpose
of constructing an integrative interpretation that would allow
problematizing the epistemological limits of artificial intelli-
gence applied to criminal analysis.

3.5. Scope of the Study

The research did not aim to technically evaluate specific al-
gorithms or measure computational performance. Its purpose
was to critically reflect on the epistemological, institutional,
and ethical foundations underlying the use of artificial intelli-
gence in contemporary public security. Consequently, the re-
sults should be interpreted as findings of a critical review ori-
ented toward the theoretical understanding of the phenomenon,
rather than as experimental validation of specific systems.

4. Results: Findings from the
Documentary Review

4.1. The Digitalization of Public Security as an
Epistemological Transformation

The review shows that the digitalization of public security is
not merely a technical change, but a transformation in the way
knowledge about crime is produced. Security institutions in-
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creasingly resort to integrated databases, video surveillance, ge-
olocation, data mining, and algorithmic decision-support sys-
tems [1, 2, 6]. This shift has favored a logic of “data-driven se-
curity,” in which criminality begins to be interpreted through
information flows, risk indicators, and mathematical patterns.

However, this process also introduces a tendency to privi-
lege what is measurable and algorithmically processable, rel-
egating human, contextual, and qualitative dimensions that re-
main essential for a comprehensive understanding of violence
and criminality [5, 7]. In other words, digitalization trans-
forms not only the instruments, but also the criteria by which
what is relevant in public security is defined.

4.2. Predictive Crime Analysis and the
Probabilistic Reduction of the Criminal
Phenomenon

One of the most consistent findings is the central role of
predictive policing in the expansion of artificial intelligence
applied to public security. These systems seek to identify
probabilities of criminal occurrence based on the analysis of
historical patterns, spatial trends, and recurring behaviors [3,
4]. The literature reviewed agrees in recognizing operational
advantages, such as faster information processing, territorial
targeting, and resource optimization.

However, a fundamental epistemological limitation was also
identified: the tendency to confuse correlation with causation [8,
11]. Algorithms can detect statistical regularities, but not neces-
sarily understand the structural, institutional, or cultural condi-
tions that produce crime. Thus, prediction may be operationally
useful, but insufficient to explain the complexity of criminality.

4.3. Structural Bias and the Reproduction of
Institutional Inequalities

The documentary review revealed a broad critical consensus
regarding the risk that algorithmic systems reproduce biases con-
tained in the historical data used to train them [8, 10, 11, 16]. In
contexts where certain territories or groups have historically been
more heavily surveilled, artificial intelligence systems may inter-
pret such overrepresentation as objective evidence of greater dan-
gerousness, reinforcing cycles of selective intervention.

This finding is especially relevant in criminal analysis,
where institutional data reflect not only the occurrence of
crime, but also prior decisions of surveillance, reporting, clas-
sification, and prioritization. Consequently, criminal data ap-
pear as a sociotechnical and institutional construction, not as
a neutral mirror of reality.

4.4. Algorithmic Opacity and the Limits of
Explainability

Another important finding is the persistence of tensions be-
tween analytical efficiency and transparency. The literature
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reviewed warns that many artificial intelligence systems oper-
ate as “black boxes,” making it difficult to understand their
internal criteria and limiting the possibility of institutional au-
diting or democratic oversight [6, 17, 18].

In public security, opacity is especially problematic because
decisions assisted by algorithms can affect freedoms, rights,
risk profiles, and surveillance priorities. The demand for ex-
plainable artificial intelligence does not respond only to a
technical ideal, but to a condition of institutional legitimacy.

4.5. Meaningful Human Oversight as a
Requirement of Legitimacy

The analysis identified a growing consensus regarding the
need to maintain mechanisms of meaningful human oversight
in the use of artificial intelligence applied to public security
[17-20]. However, it is also warned that such oversight may
be reduced to mere procedural validation if institutions as-
sume algorithmic recommendations as objective truths.

The central finding here is that human intervention should
not be limited to approving results, but to contextualizing
them, interpreting them critically, and contrasting them with
operational experience, territorial knowledge, and ethical cri-
teria.

4.6. Algorithmic Governance and Institutional
Capacity

Finally, the review showed that the legitimacy of artificial
intelligence in public security depends less on its technical so-
phistication than on the quality of its institutional and norma-
tive integration [17, 19, 21]. Algorithmic governance thus ap-
pears as a central dimension, understood as the set of norms,
procedures, responsibilities, and control mechanisms regulat-
ing the design, implementation, use, and oversight of algorith-
mic systems.

The reviewed documents agree that the absence of clear
governance frameworks may favor opaque decisions, uncor-
rected biases, displacement of responsibility, and weakening
of public trust. In this sense, institutional capacity to manage
complexity, uncertainty, and accountability becomes an indis-
pensable condition for the responsible use of these technolo-
gies.

5. Discussion

The findings confirm that artificial intelligence applied to
criminal analysis cannot be understood as a neutral tool or as
a simple technical extension of police capacity. Rather, it is
configured as a sociotechnical device embedded in specific in-
stitutional, normative, and cultural contexts in which certain
forms of knowledge, surveillance, and power are produced
and reproduced [5, 6, 10].

From the perspective of complex thinking, the main prob-
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lem of technocratic approaches does not lie in the use of algo-
rithms itself, but in the pretension of reducing multidimen-
sional phenomena to fully formalizable data structures. As
Morin states, simplifying knowledge fragments reality, artifi-
cially separates its components, and loses sight of the interde-
pendencies that constitute it [12, 13]. Applied to criminal anal-
ysis, this implies that no predictive system can fully capture
the complexity of crime if it disregards territorial, historical,
social, and institutional factors.

One of the central contributions of complex thinking is the
notion of organizational recursivity, particularly useful for in-
terpreting the functioning of predictive systems in public se-
curity. When an institution concentrates surveillance in certain
territories due to algorithmic predictions, such intervention
generates new data that later feed the system again, reinforc-
ing the initial patterns. In this sense, artificial intelligence not
only analyzes criminal reality, but also participates in its insti-
tutional reconfiguration. This finding coincides with studies
warning about the relationship between historical data bias,
over-policing, and the automated reproduction of inequalities
[8, 11, 16].

Likewise, the discussion on explainability and meaningful
human oversight acquires an epistemological rather than
merely technical character. Algorithmic opacity is not only a
problem of access to code or interface design, but a limitation
in the institutional capacity to justify decisions affecting rights
and intervention priorities. From a complex perspective, the
legitimacy of Al-assisted criminal analysis depends on the
possibility of integrating calculation, interpretation, institu-
tional prudence, and ethical responsibility.

In this line, algorithmic governance appears as a point of
convergence between technology, law, ethics, and institu-
tional organization. The international frameworks reviewed
insist on the need for transparency, accountability, and human
control [17-21], but the review shows that these principles do
not always effectively translate into concrete practices. There-
fore, the decisive question is not only whether an institution
has artificial intelligence, but under what criteria it incorpo-
rates it, who audits its results, what type of data it uses, and
what mechanisms exist to correct errors, biases, or unforeseen
effects.

In epistemological terms, the analysis carried out makes it
possible to argue that complex thinking constitutes a neces-
sary corrective to the risks of excessive objectification of
crime. It is not a matter of rejecting artificial intelligence, but
of preventing its use from turning criminality into a purely
computational object. Criminal analysis requires hybrid mod-
els of knowledge in which the analytical capacity of technol-
ogy is complemented by human interpretation, territorial
knowledge, institutional reflection, and public responsibility.

6. Conclusions

Artificial intelligence represents a relevant transformation
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in contemporary processes of criminal analysis and public se-
curity. Its capabilities to process massive data, identify pat-
terns, and support institutional decisions offer significant op-
portunities to strengthen crime prevention and operational
management. However, such potentialities should not lead to
an uncritical acceptance of their assumptions, scope, and ef-
fects.

The present study identified that the main epistemological
challenges of artificial intelligence applied to criminal analy-
sis are concentrated in five dimensions: the algorithmic reduc-
tion of the criminal phenomenon, the reproduction of struc-
tural biases contained in institutional data, the opacity of mod-
els, the fragility of human oversight, and the insufficiency of
robust algorithmic governance frameworks.

From complex thinking, it is concluded that crime cannot
be understood as a simple, stable, and fully predictable reality.
It is a relational, multidimensional, and dynamic phenomenon
whose interpretation requires articulating quantitative infor-
mation, territorial knowledge, institutional experience, and
ethical reflection. Consequently, artificial intelligence should
not be conceived as a substitute for human judgment or as a
neutral predictive device, but as a support tool that requires
constant contextualization.

The main contribution of this article lies in proposing that
complex thinking offers an adequate epistemological frame-
work to critically problematize the use of artificial intelligence
in criminal analysis. This approach makes it possible to over-
come reductionist views of crime and move toward a more
responsible understanding of algorithmic systems applied to
public security.

In practical terms, the findings suggest the need to
strengthen data quality, develop auditing and explainability
mechanisms, consolidate models of meaningful human over-
sight, and promote institutional frameworks of algorithmic
governance guided by principles of transparency, proportion-
ality, fairness, and accountability.

As a limitation, the study did not evaluate specific algorith-
mic systems nor include empirical fieldwork, so future re-
search should move toward comparative studies of concrete
experiences in the use of artificial intelligence in police insti-
tutions and justice systems, particularly in Latin American

contexts.
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Al Artificial Intelligence
XAI Explainable Artificial Intelligence
UNODC  United Nations Office on Drugs and Crime
UNESCO United Nations Educational, Scientific and
Cultural Organization
OECD Organisation for Economic Co-operation and
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Big Data  Large Volumes of Digitally Processed Data
Predictive  Predictive Policing or Police Predictive
Policing Analysis
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